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ABSTRACT
Attribution theory (Heider, 1958; Jones and Davis, 
1965; Jones and Nisbett, 1972; Bern, 1967) has been modi­
fied from its usual experimental setting to serve as a 
theoretical model for a survey of cigarette smoking be­
havior. The smoking behavior of "significant others" is 
analyzed as an important information source in the process 
of belief formation.
The instrument for the study was a "Health Informa­
tion Questionnaire" which was given to 3014 school chil­
dren (grades 3-12) in Bogalusa, Louisiana, during the 
1976-1977 school year.
Frequencies and percentages of students1 own smoking 
behavior and of students by the smoking behavior of 
"significant others" were reported. Twenty-seven belief 
statements from the questionnaire were subjected to 
principal component factor analysis with varimax rotation. 
Four factors were retained for further analysis: "health
beliefs," "pleasures of smoking," "external attributions 
to smokers," and "internal attributions to smokers." 
Summated rating scores were then developed by adding the 
scores of each statement retained in each index. Belief 
index scores were analyzed by an analysis of variance 
technique (GLM procedure) using behavior of "significant 
others", age, race, sex, and smoking behavioral groups of
x
the subjects as independent variables. The smoking be­
havioral categories were analyzed by a stepwise dis­
criminant analysis procedure using the behavior of 
"significant others" and the belief index scores as 
predictor variables. Separate analyses were done for 
each age by sex by race combination for a total of twelve 
analyses.
This project was funded by The National Heart and 
Blood Institute of the United States Public Health Service 





Cigarette Smoking and it’s Health Related Consequences
Cigarette smoking is designated as Public Health 
Enemy Number One in America by the Surgeon General's 
Report (1979) —  it is linked with some 80,000 deaths each 
year from lung cancer, 22,000 deaths from other cancers, 
up to 225,000 deaths from cardiovascular disease, and 
more than 19,000 deaths from chronic pulmonary disease. 
"Smoking is the largest preventable cause of death in 
America" (U.S. Public Health Service 1979, p. ii). The 
consequences of cigarette smoking are no longer a concern 
of the smoker alone. Economic and medical consequences 
affect not only the smoker but every taxpayer in this 
country. The tremendous increase in health care costs 
is one major concern. The Surgeon General's report 
estimates that smoking accounts for an estimated $5 to 
$8 billion in health care expenditures per year plus an 
additional $12 to $18 billion in "lost wages, production 
and time away from work" due to smoking-related illnesses. 
The 1964 Surgeon General's Report on Smoking and Health 
did much to make the public aware of the association of 
cigarette smoking and disease. However, there were still 
many claims by cigarette manufacturers and others that
1
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the scientific evidence was still "sketchy". These claims 
can no longer be made today. "Fifteen years of addi­
tional research overwhelmingly ratify the original 
scientific indictment of smoking as a contributor to 
disease and premature death" (U.S. Public Health Service, 
1979, pp. ii).
The Problem Area
'In spite of a decrease in adult smoking 
since the dissemination of the 1964 U.S. 
Surgeon General's Report on Smoking and 
Health, there is discouraging evidence 
that smoking among teenage boys is 
remaining virtually constant and among 
teenage girls it is actually increasing. 
It is apparent that more knowledge is 
needed concerning the way in which the 
psychosocial factors that may contribute 
to the initiation of smoking can be 
applied to the development of effective 
strategies to deter the onset of smoking" 
(U.S. Public Health Service, 1979:17-5).
Most children by the time they reach junior high 
school indicate a belief in the dangers of cigarette 
smoking. However, fear of the consequences of smoking 
would appear not to be adequate for discouraging large 
numbers of them from smoking by the time they reach 
adolescence. The National Clearinghouse for Smoking and 
Health found that approximately 16 percent of the 
adolescents aged 12 to 18 were regular smokers in 1974.
A study done in the Baton Rouge area showed that over 
50% of the 1534 children questioned (grades four through
3
six) had at least tried cigarette smoking (Johnson, 1971). 
Youth, as well as women and minorities have been designated 
by the Surgeon General's Report (1979) as high risk 
populations (i.e., those individuals most likely to 
suffer adverse health effects of smoking).
Significance of the Problem
The Surgeon General's Report (1979) also indicates 
that the increase in smoking behavior among 12 to 14 
year-olds may denote a declining average age of initiation 
of cigarette smoking behavior. Earlier initiation of 
smoking behavior has a major effect on long-term health 
since mortality rates from all causes are significantly 
higher among those who start smoking earlier in life 
(U.S. Public Health Service, 1979).
Once cigarette smoking has been initiated, there are 
several components of cigarette smoke which may act as 
pharmacological reinforcers and contribute to the 
establishment of the smoking habit. "Although nicotine 
is the most popular suspect for the reinforcing agent in 
tobacco, there are other possibilities. Tar and carbon 
monoxide are the two most likely contenders" (U.S.
Public Health Service, 1979:15-5).
Once established, the cigarette-smoking habit is a 
difficult one to break. It is estimated in the Surgeon
4
General's 1979 Report that the great majority of smokers 
have either tried to quit or would like to if they could. 
Due to the great difficulty in breaking the habit, more 
emphasis is being placed on prevention programs, es­
pecially in the schools. Prevention programs such as that 
of Evans et al. (1978) are aimed at the very young 
adolescent who is just beginning to consider cigarette 
smoking as a possible behavior.
It is felt by this author that more information is 
needed about the beliefs which children and adolescents 
hold about cigarette smoking. Such information should be 
useful in designing an effective prevention program for 
these individuals. Beliefs about cigarette smoking may 
take various forms such as health beliefs or causal 
attributions. The causes attributed to the behavior may 
be perceived as either internal or external. If the cause 
of the behavior is perceived as internal, it is seen as 
arising from within the individual performing the 
behavior— i.e. a trait or disposition. If the cause of 
the behavior is perceived as external, it is seen as 
something or someone in the smoker's environment which 
causes the individual to smoke. Attributional and health 
beliefs will be analyzed for age, sex, and race differences.
It has been well-established that the behavior of 
"significant others" such as parents, siblings and peers 
is an important influence on the smoking behavior of
5
children and adolescents (e.g., National Institutes of 
Health, 1976; Evans, 1976; Levitt and Edwards, 1970). 
Demographic variables such as age, sex and race have also 
been found to be related to the initiation of smoking 
(U.S. Public Health Service, 1979). The average age of 
experimentation and the initiation of regular cigarette 
smoking has been declining. In four national surveys 
conducted between 1968 and 1974, smoking among teenage 
boys was found to have remained about the same, but 
smoking among teenage girls actually increased (National 
Institutes of Health, 1976). The Surgeon General's 
Report (1979) also reports a higher prevalence of 
cigarette smoking among adult blacks than whites, but 
Hunter et al. (1980) found a lower rate of experimenta­
tion among blacks than whites in school children from 
Bogalusa, Louisiana.
Many of the studies concerning cigarette smoking in 
children and adolescents have been criticized for their 
lack of conceptual development. Attribution theory, 
along with several other conceptual models, such as 
cognitive dissonance theory or Fishbein's belief-behavior 
concepts model, has been suggested by the Surgeon General's 
Report (19 79) as a possible direction to take with 
cigarette smoking research. Based on the need for further 
study of social psychological factors as they relate to 




1. What causes are attributed by children and adolescents 
to cigarette smoking?
2. Do the causal attributions vary by age, sex or race?
3. Is there a relationship between the smoking behavior 
of parents, siblings and friends and the attributions 
made by children and adolescents?
4. Is there a relationship between attribution of cause 
and cigarette smoking in children and adolescents?
5. Is there a relationship between the smoking behavior 
of parents, siblings and friends and cigarette smoking 
in children and adolescents?
There is little doubt that cigarette smoking is a 
serious health hazard in the United States today. Due to 
the large numbers of children and adolescents who experi­
ment with cigarettes and eventually go on to become 
habitual smokers, prevention programs aimed at this age 
group are much in demand. It is hoped that the research 
questions mentioned above will assist in the design of a 
successful prevention program against cigarette-smoking 
behavior.
CHAPTER 2 
REVIEW OF THE LITERATURE
Introduction
Since the first Surgeon General's Report on Smoking 
and Health was published in January, 1964, literally 
hundreds of studies have been done on some aspect of 
cigarette smoking. The present review will only attempt 
to provide an overview of the social psychological aspects 
of cigarette smoking behavior in adolescents and children.
Many psychosocial factors have been studied in 
connection with cigarette smoking, but the most frequently 
mentioned are factors such as the influences of parents, 
siblings and peers, and the effects of educational pro­
grams and the mass media. "Initiation of smoking is 
seen as largely a social and psychological phenomenon, 
mediated by the mechanisms of curiosity, imitation, 
identification, status-striving, and rebellion" (Lawton, 
1962:170). Studies by Briney (1967) and Evans et al.
(1978) narrow the principle social pressures to smoke 
down to three: peers, the models of smoking parents,
and the mass media.
The above-mentioned factors will be reviewed as 
well as various demographic variables such as age, sex, 
race, and social class in terms of their relationship to
8
cigarette smoking in children and adolescents.
Parental Influence
The smoking behavior of parents appears to be a very 
important influence on the smoking behavior of their 
children. A Department of Health, Education and Welfare 
study found that 22.2% of the boys and 20.7% of the girls 
who are smokers come from families where both parents 
smoke, while only 11.3% of the boys and 7.6% of the girls 
who smoke come from families where neither parent smokes 
(National Institutes of Health, 1976). If both parents 
and an older sibling smoke, the child is four times as 
likely to smoke than one who belongs to a family of non- 
smokers (U.S. Public Health Service, 1979).
Salber and MacMahon (1961), in a study of Newton, 
Massachusetts school children (grades 7-12), found that 
about 25% of children in families where neither parent 
smokes are smokers themselves compared to 50% in families 
where both parents smoke. In 1967, Salber and Abelin 
also found parental smoking habits to be strongly related 
to the smoking behavior of fifteen year olds.
McKennell (1969) also stresses the importance of 
parental influence in smoking behavior. In a study of 
adolescents 16-20 years of age, he found that the per­
centage of adolescents who smoke rises systematically 
from about 30%, to 40%, to 50%, according to whether
9
neither, one, or both parents smoke. Horn et al. (1959)
»had found somewhat lower percentages, but the same type 
of increases from 23%, to 33%, to 40%, according to 
whether neither, one, or both parents smoke. In 1960,
Horn again emphasizes the importance of parental smoking 
along with that of smoking by older siblings.
"What seems to matter is whether or not smoking 
is accepted by the family as a normal and ex­
pected form of behavior. When it is, smoking 
becomes to younger members of the family a part 
of growing up"(Horn, 1960:64).
In a nationwide survey conducted by phone, Horn (196 8) 
found smoking to be most common among children whose 
families smoke. In a study of junior high school 
students, Mausner and Mischler (1966) found that the 
smokers were more likely to report that their parents 
also smoked. Steel (1966) found a high correlation between 
parental smoking and the smoking of their children in a 
study of approximately 16,500 students ranging from grade 
five through twelve. Based on interviews with a sample 
of 175 school children and teachers for grades five 
through seven, Evans (1976) found three primary sources 
of pressure immediately influencing the child to initiate 
smoking behavior: peers, parents and media. In a study
of British school boys, Bewley et al. (1974) found a 
significant relationship between boys' smoking habits and 
those of their parents.
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Other studies have found differences in the amount 
of influence parental smoking has on daughters and sons. 
Clausen (1968) found parental smoking to be a significant 
influence on smoking among girls, but not among boys. In 
his study, peer influences were more important for boys.
In a study of ninth graders, Williams (1973) found a 
significant relationship between girls' smoking behavior 
and that of parents but not for boys. The correlation 
between girls' smoking behavior and mothers' behavior was 
somewhat stronger than the correlation between girls' 
smoking behavior and that of their fathers. In a study 
of fourteen-year-olds in Scotland, Lemin (1967) found 
parental smoking to be an important influence on children's 
smoking, but there appeared to be a greater influence from 
mothers' smoking than fathers' (especially on girls).
The National Institutes of Health study (1976) found that 
both boys and girls were more likely to start smoking if 
their mother smoked than if their father smoked, but this 
was true more often for girls than for boys.
Wohlford (1970) found that the behavior of the parent 
who smoked the most (PSM) was significantly related to 
the son's and the daughter's smoking behavior. Wohlford 
felt that PSM was a more sensitive measure of influence 
than PPS (prevalence of parental smoking) which concerns 
the behavior of both parents. There was also evidence 
for same-sex imitation. The relationship between father's
11
smoking behavior and son’s smoking behavior in "intact" 
homes was statistically significant. "Intact" homes were 
defined as those in which both parents lived while 
"broken" homes had one or neither parent present. No 
significant relationships were found between smoking 
behavior and type of home, but Wohlford felt it was a 
factor worth taking into consideration in further research.
According to Palmer (1970), "one of the best pre­
dictors for smoking in children and adolescents is still 
whether or not their parents smoke" (Palmer, 1970:365). 
Contrary to other investigations, however, Lampert et 
al. (1966) found no relationship between parental smoking 
and student smoking in a sample of approximately 1000 
students in grades six through twelve. Foss (1973) also 
found no significant relationship between parental 
smoking and students1 smoking, but his study involved 
older students (college-aged).
In summary, significant relationships have been 
found between the smoking behavior of children and 
adolescents and that of their parents in numerous studies. 
There is support for the idea that girls are more in­
fluenced by parents 1 smoking behavior than boys. Two 
studies (National Institutes of Health, 1976 and Lemin, 
1967) offer evidence that the mother's smoking behavior 
is more salient to the child's smoking behavior than 
is the father's. Same-sex identification relationships
12
and influence of parent who smokes the most are offered 
by Wohlford (1970) as an explanation for differential 
influence by parents on their children's smoking behavior.
Influence of Siblings and Peers
Siblings' smoking behavior, as a factor influencing 
subjects' behavior, is usually included in studies of 
either parental or peer influence. Some studies such as 
Horn (1960) and Institutes of Health (1976) stress the 
importance of the influence that both parents and 
siblings have on the smoking behavior of children and 
adolescents. The idea here is that the home or family 
provides an atmosphere conducive to cigarette smoking.
"Either a parent or a sibling smoker in the 
home increases the teenager's likelihood of 
smoking, but not nearly to the extent that 
it does when both smoke. In these latter 
households, smoking is an accepted family 
pattern that the adolescent is very likely 
to adopt as he approaches maturity"(National 
Institutes of Health, 1976) .
Bewley et al. (1974), in their study of British 
school boys, found a significant association between boys' 
smoking habits and those of parents, siblings and friends. 
However, the smoking habits of siblings rather than the 
number of siblings smoking seemed to be more important.
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Lampert et al. (1966) found significant relation­
ships between students' smoking and that of siblings 
and close acquaintances/ but not between students and 
parents. Although Clausen (1968:396) found parental in­
fluence to be important, he found peer influence to be 
more "potent". According to Foss (1973)/ smokers have 
more friends who smoke than do non-smokers. "The peer 
group, in general, influences cigarette-smoking behavior 
of youth to a much greater extent than does the model of 
a smoking or non-smoking parent" (Levitt and Edwards, 
1970:10-11). Salber et al. (1963) found influence of 
peer group to be very important as a factor in students' 
smoking behavior. Conformity to group pressure was the 
most common reason given by smokers for both their own 
behavior and that of others. Evans (1976) identifies 
three major sources of pressure to smoke: peer, parental
and media, but especially stresses the importance of peer 
influence. The National Institutes of Health study 
(1976) found that an overwhelming majority of smokers 
(87%) indicated that at least one of their best four 
friends is a regular smoker, while only about one-third 
of the non-smokers said that one or more of their best 
friends smoke.
In summary, studies have found significant relation­
ships between students' smoking behavior and that of 
parents, siblings and peers. Some studies stress the
14
influence of peers as most important (Levitt and Edwards, 
1970 and Lampert et al., 1966), while others stress 
parental influence (Palmer, 1970 and McKennell, 1969).
All three factors are recognized in the Surgeon General's 
Report on Smoking (1979) as influential factors in 
cigarette-smoking behavior of children and adolescents.
Influence of Mass Media
Does cigarette advertising affect initiation of the 
smoking habit? The cigarette industry takes the position 
that advertising only affects the choice of brands which 
current smokers make, not initiation of smoking. How­
ever, according to Learoyd (1960:874), tobacco advertising 
is instrumental in "establishing smoking as a necessary 
social activity". Herford (1964) says this is especially 
true for adolescents. According to Fishbein (1977:37) 
there seems to be a consensus among economists that 
"advertising does influence cigarette consumption". On 
the other hand, Ward (1971) found that teenagers described 
television cigarette ads as "hypocritical" and anti­
smoking ads as "straight-forward", which may indicate 
that cigarette advertising may have limited influence on 
their behavior. It was suggested that the effects of 
other types of advertising such as magazine ads, billboards, 
etc. need further study. Although television cigarette
15
ads were banned in the United States in 1970, the smoking 
models are still there as actors and actresses in 
television programs and in movies. Nevertheless, it is 
very difficult to separate the influences of the media 
from other competing influences such as those previously 
discussed. Whiteside (1971) indicates that the cigarette 
industry increased its use of sales techniques such as 
displays at the "point of sale" when television advertising 
was banned. This change of emphasis in advertising also 
makes it difficult to evaluate the independent influence 
of television cigarette ads on the amount of cigarettes 
smoked by the American public.
Education Programs
Efforts to educate the public on the health conse­
quences of cigarette smoking have taken primarily two 
forms: mass media and school programs. The complaint has
been made that most smoking prevention programs have not 
been aimed primarily at children and adolescents, but 
rather at the general public.
In a review of smoking education programs in effect 
between 1960 and 1976, Eva Thompson (1978) makes the 
comment that there is a need for standardizing the 
research and for incorporating more evaluative techniques. 
The Surgeon General's Report (1979) also recommends more 
"carefully planned, controlled, and evaluated programs"
16
(U.S. Public Health Service: 17-21). Several approaches 
have been taken by various school education programs. A 
report by the American Association of Health, Physical 
Education and Recreation (1971:444) suggests that school 
staff members should take the responsibility of teaching 
the "knowledge of impact of such factors as peer 
acceptance, mimicking adults and other effect of advertising 
on health behavior". Another approach has been the 
effort to increase knowledge about tobacco and its effects. 
C. W. Thompson (1964) recommended use of his "Thompson 
Smoking and Tobacco Knowledge Test" in a pre-test, post­
test fashion for improving students’ knowledge of tobacco 
and smoking. Two studies, Hasenfus (1971) and Caramanica 
et al. (1974), suggest integrating anti-cigarette smoking 
information within a general health perspective.
Caramanica et al. (1974) suggest incorporating informa­
tion about cigarette smoking in a general school health 
program in which the student learns about the inter­
relationships and functioning of the various body 
systems, the diseases and disorders of these systems and 
finally the prevention of the diseases and disorders. In 
this way, not only smoking, but also other related health 
problems could be incorporated into a total health 
program. Caramanica et al. used this approach with 2 80 
students and found a significant change in knowledge of 
students exposed to the health program. In a study of
17
8,272 students in health and science classes, Streit (1967) 
found that 98% of the students reported the belief that 
smoking contributes to lung cancer and 65% that smoking 
contributes to heart disease. However, as Briney 
(1967) points out, several studies report that just 
providing information on harmful effects of cigarette 
smoking is not very effective. "Knowledge alone is not 
sufficient to motivate behavior— the individual may know 
without really believing or accepting the information as 
a basis for his own action" (Briney, 1967:54).
Fodor et al. (19 71:199) suggest that smoking educa­
tion programs which concentrate on long-term effects of 
smoking have had little impact on the smoking behavior of 
adolescents because the "threat to health seems too far 
removed". An emphasis on immediate effects is recommended. 
Present-oriented programs deal with immediate physiological 
effects of smoking and/or such behaviors as resisting peer 
pressure to begin smoking. Seely et al. (1971) have taken 
a physiological approach with high school students.
"Since objective evidence of damage to their own 
lung function might be more convincing to teen­
agers than the faraway danger of lung cancer, we 
therefore looked for such evidence in 365 students 
of four high schools in the New Haven area"
(Seely et al., 1971:741).
They found that students who had been smoking one to five
years had "excessive cough, sputum production and
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shortness of breath". Hatfield (1964) also recommended 
stressing the immediate effects of smoking on a studentfe 
physical stamina and fitness rather than long-term 
effects. Evans et al. (1978) incorporate "inoculations- 
against-social pressures-to-smoke" messages.
Although Thompson (1978) presents a rather pessi­
mistic view of the effectiveness of school programs in 
general, Evans et al. (1978) have found encouraging 
results in their on-going studies in the Houston area.
It is generally felt that present-oriented programs will 
prove to be much more effective in anti-smoking campaigns 
with children and adolescents than the traditional long­
term effects approach.
Individual Characteristics
Matarazzo and Saslow (1960), in a review of psycho­
logical characteristics of smokers and nonsmokers, con­
cluded that smoking behavior is probably the result of 
multiple factors and not related exclusively to any one 
personality variable. Personality traits or individual 
characteristics have been studied rather extensively as 
they relate to smoking behavior in adults. However,
Smith (1969) found in a review of thirty-one articles 
that only two were related to teenage smoking (Salber 
and Rochman, 1964; Stewart and Livson, 1966) . Salber
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and Rochman (1964) found that the boys in their study 
who were smokers (especially heavy smokers) had less 
satisfactory relationships with authority figures in 
general and with parents in particular than did non- 
smokers . Girls who smoked were characterized as more 
cheerful and self-confident than those who did not smoke 
(Salber and Rochman, 1964). In a follow-up of the Oak­
land Growth and Guidance Study, Stewart and Livson (1966) 
found that smokers scored lower on the socialization 
scale of the California Psychological Inventory and showed 
greater rebelliousness. Rebelliousness was assessed 
through teacher ratings or conduct grades for children 
five through fifteen years of age. "The results of this 
study consistently support the hypothesis that cigarette 
smokers are more rebellious than nonsmokers and that 
this rebellion antedates smoking" (Stewart and Livson, 
1966:227). Results were most clear at grades six and 
seven. Smith's 1969 study was a replication of an earlier 
study on personality and smoking in adults. This study 
used a sample of 562 high school and junior high school 
students. In both studies the smokers scored higher than 
the nonsmokers on various measures of "extraversion," 
and scored lower on measures of "agreeableness," and 
"strength of character." Also in both studies the smokers 
scored higher than nonsmokers on the variables "crude," 
"happy-go-lucky," and "frank". Smith concludes that there
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appears to be justification for using information ob- 
-tained in adult studies in programs directed at teenagers. 
In a more formal review of the literature, Smith out­
lined the following conclusions about personality and 
smoking:
1. Smokers are more extraverted than nonsmokers.
2. Smokers have more antisocial tendencies than 
nonsmokers.
3. More information is needed to support what
is now available, but it appears that smokers 
are more externally oriented than nonsmokers.
4. It appears that smokers are more impulsive 
than nonsmokers, but more information is needed 
to verify this finding.
5. There is support for the hypothesis that 
smokers have stronger oral needs than non- 
smokers, but more evidence is needed to con­
firm this hypothesis.
6. Although the evidence suggests that smokers 
have poorer mental health than nonsmokers, 
more information is needed to confirm that 
suggestion, and additional work is needed to 
define more precisely the specific aspects of 
mental health on which smokers and nonsmokers differ. (Smith, 1970:57-59).
In a study of ninth-graders, Williams (1973) found 
cigarette smoking strongly associated with risk-taking 
among boys and girls. High impulsivity was found to be 
related to cigarette smoking in boys but not in girls; 
while external control was related in girls but not in 
boys.
Some other individual characteristics that have 
been studied are alcohol drinking, church attendance,
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intelligence, and school performance. McKennell (1969) 
found cigarette smoking to be positively correlated with 
alcohol consumption, but negatively related to church 
attendance in his study of British yough age 16-20. 
Mausner and Mischler (1966) found significantly lower 
mean scores on S.R.A. intelligent tests and significantly 
lower average grades among smokers than non-smokers. 
Borland et al. (1975) and Boyle (1968) found cigarette 
smoking to be inversely related to school performance. 
Salber and Rochman (1964) also associated cigarette 
smoking in adolescents with low achievement in school.
Based on a review of articles which deal with 
personality variables and cigarette smoking, Williams 
concluded that
"both the empirical results of previous studies 
and discussions of the state of the art of 
research into personality correlates suggest 
that personality will not provide the most 
fruitful approach to understanding why children 
do or do not take up cigarette smoking"
(Williams, 1971:15).
Personality would appear to be more related to how much 
an individual smokes than to identifying who will begin 
(Clausen, 1968; Tomkins, 1966).
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Socioeconomic Status
There is evidence that cigarette smoking and socio­
economic status are related. However, the results are 
complicated by the use of several different measures of 
social class or socioeconomic status such as Hollingshead 
Index of Social Position, Duncan's Socioeconomic Index 
and Warner's Occupational Scale. Newman (1970) also 
used his own "peer social status rating" scale which was 
filled out by students in his study. Numerous studies 
have found a higher incidence of cigarette smoking in 
the lower social classes (e.g., Salber & MacMahon, 1961; 
Lampert et al., 1966; Borland et al., 1975; Clausen, 1968; 
McKennell, 1969; Salber & Abelin, 1967; and Williams,
19 73). On the other hand, Salber et al. (1963) and
Allen (1958) failed to find any significant 
relationship between social class and cigarette smoking.
The majority of studies relating social class with 
cigarette smoking have found higher incidence of smoking 
in the lower social classes, however, inconsistencies in 
findings appear to have resulted, at least in part, 
because of the use of different measures of social class.
Age, Sex, and Race
Most studies in the literature on smoking report 
differences between males and females in amount smoked,
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attitudes toward smoking, etc. In a study of high school 
seniors, Briney (1967) tried to determine the relationship 
between knowledge of effects of smoking and smoking 
behavior. The relationship for boys was non-significant, 
but was highly significant for girls. Girls with high 
knowledge scores were less likely to be smokers than 
those with low knowledge scores. Due to the sharp in­
crease in reported smoking among teenage girls during the 
period from 1964-1974, the difference between the in­
cidence of smoking in teenage boys and girls has become 
quite small. Several explanations for the increase in 
reported smoking among teenage girls are offered in the 
1979 Surgeon General's Report: "differential impact of
anti-smoking messages on the sexes, less social differences 
between the sexes due to the women's movement, and more 
social acceptance of smoking by teenage girls today than 
in the 1960's" (U.S. Public Health Service:17-13).
Williams (1973:379) reported "marked sex differences in 
psychological factors associated with smoking". Informa­
tion about the female smoker is also important from the 
standpoint of recent findings on smoking and pregnancy.
"The weight of evidence demonstrates that smoking during 
pregnancy has a significant adverse effect upon the well­
being of the fetus and the health of the newborn baby"
(U.S. Public Health Service, 1979:ix).
More information is needed on the smoking habits of 
minority groups. Relatively few studies report more than 
one racial or ethnic group. The National Center for 
Health Services Research (1978, 1979) reports a slightly 
higher prevalence of cigarette smoking among black 
adults than whites. However, as mentioned before,
Hunter et al. (1980) found fewer experimenters and regular 
smokers among blacks than whites.
Cigarette smoking is an age-related phenomenon; the 
percentages of children and adolescents who become experi­
menters and regular smokers increase with age. In addi­
tion to differences in amount smoked and number of smokers 
at different ages, there also appears to be evidence for 
differences in beliefs, attitudes, social pressures, etc. 
The precise relationship between social pressures to 
smoke, such as adult smoking models and peer group smoking, 
and age have yet to be established. Developmental 
differences have been suggested for further study in 
smoking prevention programs (U.S. Public Health Service, 
1979). The marked increase in habitual smoking during 
adolescence suggests the importance of studying the 
changes which take place during the transition from 
preadolescence to adolescence (Schneider and Vanmastright, 
1974). According to Streit (1967), 22% of the smokers 
had initiated smoking by age 10, 82% by age 13, and the 
remainder by age 16, in his survey of 8,272 school children.
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Summary
Evidence linking cigarette smoking with various ill­
nesses such as cancer and heart disease has generated a 
tremendous amount of research on psychosocial factors 
related to smoking. The majority of the research has 
been with adults and to a lesser degree with adolescents. 
Even though the number of articles dealing with cigarette 
smoking in teenagers has increased considerably since 
the 1964 Surgeon General's Report, the number of studies 
involving preadolescents is still very small in compari­
son. Based on previous studies, there would appear to 
be multiple psychosocial influences on the decision to 
initiate cigarette-smoking behavior in children and 
adolescents. Of all the factors mentioned in this review, 
the influence of smoking by significant others (parents, 
siblings and friends) and the demographic variables of 




The following chapter is divided into three sections. 
The first section outlines the importance of significant 
others/reference groups in influencing an individual's 
mental processes and behavior. The second section deals 
with the background of attribution theory and the actual 
process an individual goes through in attributing causes 
for one's own or others' behavior. Section two also in­
cludes a discussion of attributional biases which affect 
the attributions made as well as race, sex, and age as 
variables in attribution studies. In section three, the 
attribution literature relating directly to cigarette 
smoking is discussed as well as the theoretical model for 
this study.
Significant Others/Reference Groups
The primary social influences to be considered in 
this research will be those of parents, siblings, and 
friends. Their influences will be explored within the 
framework of "significant others" (Sullivan, 1947) and 
"reference groups" (Hyman, 1942).
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"The behavior of an individual can be 
understood only in terms of the behavior 
of the whole social group of which he is 
a member since his individual acts are 
involved in larger, social acts which go 
beyond himself and which implicate the 
other members of that group" (Mead,
1962:6-7}.
Although Hyman was the first to use the term reference 
group in his study of social status, others such as Vander 
Zanden (1970) and Merton (1964) have perhaps given more 
precise definitions of the term. "A reference group is a 
group that provides the standards and perspectives regu­
lating an individual's behavior within a given context, 
regardless of whether he is a member of the group or not" 
(Vander Zanden, 1970:198). Vander Zanden further states, 
however, that most of one's reference groups are groups to 
which one actually belongs. It is these groups (family 
and friends) that will be of primary concern here.
Sullivan (1947) characterizes "significant others" as 
those individuals directly responsible for the inter­
nalization of norms. Once again the behavior, beliefs and 
attitudes of others such as family and friends are seen 
as important. Merton (1964) suggests that the group or 
groups to which a person belongs offer an important frame 
of reference for self-evaluation. Along the same lines, 
Shibutani (1954:565) describes a reference group as one 
"whose outlook is used by the actor as the frame of 
reference in the organization of his perceptual field."
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The reference group forms the individual's orientation 
toward the world. Shibutani further comments that al­
though all kinds of groups may become reference groups, 
those to which the individual actually belongs are of the 
greatest importance, "especially those containing a number 
of persons with whom one stands in a primary relationship" 
(Shibutani, 1954:565).
The selection of reference groups is dependent to 
some degree on the personal loyalty to "significant others" 
and the type of emotional ties one has with them (Shibutani, 
1954). In other words, the relationship with "significant 
others" may not always be positive or satisfactory; if 
this is the case, then the individual's behavior may be 
quite different from that expected by the "significant 
others". Merton (1964) addresses this issue in his analysis 
of The American Soldier. He discusses the implications of 
conflicting reference groups. Sherif and Sherif (1956) 
also address the issue of conflicting reference groups.
The developing child may be exposed to diverse beliefs as 
a result of having multiple reference groups.
"Conflict situations arise when practices and 
values sanctioned by the family and those 
sanctioned by the adolescent's peer group on 
the same issues pull in opposite directions.
The relative strength of the reference groups 
will determine which alternative is followed"
(Sherif and Sherif, 1956:642).
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Newcomb (1950) suggests that membership groups may 
serve as both positive and negative reference groups for 
the same person. For example, a child or adolescent may 
share some or most of his family's common attitudes or 
beliefs. In this instance, the family serves as a positive 
reference group. On the other hand, the family may serve 
as a negative reference group when the child or adolescent 
rejects certain attitudes or beliefs held by the family, 
if his behavior is influenced by his motivation to oppose 
his family's beliefs and attitudes (Newcomb, 1950:227).
An individual's behavior may be influenced by both positive 
and negative reference groups at the same time. For 
example, a child's friends may smoke and have positive 
beliefs about smoking while his family may be non-smokers 
and have negative beliefs about smoking.
"It is likely that many attitudes, particularly 
those which are intensely held, are thus dually 
reinforced. They are anchored both in positive 
and in negative reference groups. Our "typical" 
American adolescent, for example, anchors his 
"rebellious attitudes both in his resistence to 
parents and in his desire to be like the other 
members of his own age group. Such attitudes 
are particularly difficult to change. If either 
anchorage is weakened, the other is clung to 
more firmly" (Newcomb, 1950:227).
Newcomb illustrated the importance of reference 
groups in his famous "Bennington Study". Bennington 
College for Women served as the setting for his study 
which monitored the changes in attitudes of most of the
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college women during their four year stay there. The 
women came primarily from urban, high socioeconomic status 
families whose basic social attitudes were rather con­
servative. In contrast, the college represented a 
socially liberal setting. The liberal college group 
became an influential reference group for most of the 
women during their stay there. For the few women whose 
social attitudes did not change, it was suggested that 
family and/or friends outside the college community re­
mained the stronger reference group (Newcomb, 1950).
Biddle et al. (1980:1057), from their literature 
review, suggest that "parents and peers may influence 
adolescents through two different processes— the expression 
of normative standards, or the modeling of behaviors;" 
and that influence of others may vary depending on the 
given behavior under consideration. They also found 
support for these propositions in their own study of 149 
junior and senior high school students. It was found that 
"peers exert influence more through behaviors whereas 
parents have more impact through their norms (Biddle et 
al., 1980:1069). Their study also supported the idea that 
influence of others varies for different behaviors— in 
their case, drinking behavior and school achievement.
One way of estimating influence by significant 
others has been to measure the amount of contact time the 
individual spends with different groups or individuals.
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Barker and Wright (.19 55) used behavioral mapping to account 
for contact with others. They found that by age seven the 
number of interactions a child has with teachers and 
parents is approximately the same, but that with peers is 
considerably higher. If one were to measure peer in­
fluence by amount of contact with the child, it would be 
said that the amount of influence increases to a maximum 
in early adolescence and then gradually declines in 
adulthood (Longstreth, 1968). Costanzo and Shaw (1966) 
compared four age groups for conformity (7-9, 11-13, 15- 
17, 19-21). They found the highest amount of conformity 
in the 11-13 year olds. They also found that females were 
more conforming than males.
Social influences on the mental processes and the 
behavior of the individual have been discussed here within 
the framework of "reference groups" and "significant 
others". Fishbein and Ajzen (1975:49) describe attribu­
tion theory as dealing with the formation and change of 
beliefs; and these beliefs are inferred from the information 
gathered from the environment or the actions of others.
Baron and Byrne (1977:58) suggest that the major source 
of knowledge which we have of others is their behavior.
In this study, the smoking behavior of parents, siblings, 
and peers will be analyzed as information sources that 
the individual uses in the development of beliefs.
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Attribution Processes
Attribution theory deals with the process by which 
one makes sense of his world. A major assumption in 
attribution theory is that people actively seek to identify 
the causes of behavior, whether the behavior is their own 
or that of others. By identifying the causes of the be­
havior as well as organize information about the behavior 
in more manageable form.
Attribution of causality may involve either a 
personal disposition of an actor (internal attribution) or 
a factor in the environment (external attribution). A 
personal disposition refers to some internal quality of 
the actor or a tendency to act in a certain way under 
given circumstances. Environmental disposition covers all 
factors in a given situation other than those specifically 
attributed to the actor. Within the context of this study, 
the following would be an example of an internal attribu­
tion: John smokes cigarettes because he likes them. An
example of an external attribution would be: Mary smokes
cigarettes because her friends smoke.
The attribution process involves basically three 
stages: observation of a behavior, judgment of intent,
and the making of a dispositional attribution. The ob­
servational stage may include reports of behavior as well 
as the observation of the actual behavior. "To be
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attributionally useful an observed action must be judged 
to have been the product of intention" (Shaver, 1975:27). 
Involuntary actions give one very little information about 
the personal disposition of the actor. For the purposes 
of this study, cigarette smoking will be considered 
strictly an intentional behavior. Attributional studies 
and theories which deal with intentional behavior will be 
the main target of discussion. Once intentionality is 
established for behavior, then attribution may take either 
the form of a personal or an environmental disposition.
Attribution theory has been described as "an amorphous 
collection of observations about naive causal inference" 
(Jones et al., 1972:x). No one individual is credited with 
full responsibility for the theory, although the publica­
tion of The Psychology of Interpersonal Relations by 
Fritz Heider in 1958 is generally acknowledged as the 
beginning point for the field of attribution theory (Buss, 
1978). Heider's approach is referred to as naive or 
commonsense psychology because he was concerned with the 
events in everyday life that occur on a conscious level 
for most people. Central to Heider's theoretical position 
is the proposition that man perceives behavior as being 
caused, and that the causal locus can be either in the 
actor or in the environment (Hastorf et al., 1970).
Heider (1958:172) says that an individual chooses one 
cause, "which best fits the ideas and wishes" of that
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individual, from among multiple possible causes to 
describe others' behavior or his/her own. Heider is well- 
known for his "levels of personal responsibility" in 
attribution theory. Shaver has summarized the levels as 
follows:
1. Association. The person is held 
responsible for an event not causally 
connected to him in any way.
2. Causality. Anything caused by the 
person is ascribed to him. Here the 
person is a necessary condition for 
the occurrence of the event and the 
dispositional state of "can" is 
present, although neither intention 
nor motivation is inferred.
3. Foreseeability. The person is a 
necessary condition for the occurrence 
of the event. Although neither 
motivation nor intention is inferred, 
the perceiver does judge that the actor 
could have foreseen the occurrence of 
the event.
4. Intentionality. The person is seen as 
having both tried to accomplish the 
action and intended to produce the 
event. Here the person is seen as 
almost the sole cause of the occurrence.
5. Justifiability. Although the naive 
analysis of action leads to the con­
clusion that "can" was present and that 
the person intended to produce the 
action, there are cases of justifiable commission in which the actor's behavior 
is ascribed to environmental coercion 
(Shaver, 1975:44-45).
There are many other important scientists in the 
field of attribution or person perception, as it is 
sometimes called. The following will be discussed in 
further detail here: Edward E. Jones, Keith E. Davis,
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Daryl J. Bern, and Richard E. Nisbett.
Jones and Davis (19 65} are concerned primarily with 
internal causality. They assume the actor is aware of 
effects of his action and has the ability to create those 
effects. The social desirability of a given behavior is 
seen as an important determinant of the attribution of 
intent and disposition. Jones and Nisbett (1972) have a 
divergent perspectives theory in which the actor and the 
observer attribute very different causes for the observed 
behavior.
Since the approach proposed by Jones and Nisbett 
(1972) represents an extension of the earlier approach 
taken by Jones and Davis (1965), the two will be presented 
together with major emphasis placed on the latter approach.
Jones and Davis first proposed a theory of corres­
pondent inference. This perspective is particularly con­
cerned with inferences drawn by an observer about the 
intentions and/or dispositions of a person being observed. 
According to Jones (1976:300), "simply put, the theory 
states that causal attribution will be made to an actor 
to the extent that he is not bound by circumstances and 
is therefore free to choose from a number of behavioral 
options." Although early attribution research designed 
to test the correspondent inference perspective (e.g., 
Jones and Harris, 1967; Jones et al., 1971) tended to 
support that perspective, an additional finding not
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predicted by correspondent inference appeared (Jones, 1979). 
In the Jones and Harris (1967) study, three experiments 
were conducted. Subjects (college students) were asked to 
read essays or listen to speeches on controversial topics 
which were supposed to have been written by other students. 
"Castro's Cuba" and segregation were the two topics used 
in their experiments. The subjects were told that the 
communicators had either been given a choice of "pro" or 
"con" on an issue or had been assigned a position (no 
choice). Subjects were then asked to give their estimates 
of the communicator's real opinion on the topic. The 
tendency to attribute an attitude in line with the behavior 
even in an obviously "no choice" condition was unexpected. 
Jones et al. (1971) replicated these findings with 
"legalization of marijuana" as the topic. These studies 
were in part responsible for the proposal made by Jones 
and Nisbett (1972) that actors and observers make divergent 
attributions about the causes of their behavior.
"I became and remain convinced that we are 
dealing with a robust phenomenon of attribu- 
tional bias and that persons as observers 
are all too ready to infer underlying disposi­tions like attitudes, from behaviors, like 
opinion statements, even when it is obvious 
that the statements are produced under 
constraint" (Jones, 1976:301).
Jones and Nisbett state that "there is a pervasive 
tendency for actors to attribute their actions to
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situational requirements, whereas observers tend to 
attribute the same actions to stable personal dispositions" 
(Jones and Nisbett, 1972:80) . The actor is more attuned 
to the environment while the observer is more conscious 
of the behavior taking place. As Jones and Nisbett point 
out, the tendency of the actor to attribute actions to 
the environment or situation may be a result of the actor's 
need to justify "blameworthy action", but there are other 
factors which account for the attribution: differences in
information available to actor and observer and differences 
in information processing (Jones and Nisbett, 1972). Re­
garding information available, one can readily see that 
the actor is more aware of his/her past actions in similar 
situations than the observer and is also more likely to 
compare present action to those of the past. If his/her 
behavior is different from past action, then attribution 
to the situation is more likely to be given by the actor.
On the other hand, the observer is usually less knowledge­
able of the actor1s past history and consequently compares 
the actor's present behavior to his own experience. There 
also appears to be an observer-actor difference regarding 
the processing of information available.
"We believe that important information- 
processing differences do exist for the 
basic reason that different aspects of the 
available information are salient for 
actors and observers and this differential 
salience affects the course and outcome 
of the attribution process" (Jones and Nisbett, 1972:85).
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Heider (1958:54-55) must have anticipated this difference 
for observers when he made the statement
"it seems that behavior in particular has 
such salient properties it tends to engulf 
the total field rather than be confined to 
its proper position as a local stimulus 
whose interpretation requires the additional 
data of a surrounding field-situation in 
social perception."
For the observer the environment is relatively "stable and 
contextual" while action is "figural and dynamic", thereby 
becoming more salient. On the other hand, the actor is 
less likely to focus attention on his own behavior, since 
"his attention is directed outward, toward the environment 
with its constantly shifting demands and opportunities" 
(Jones and Nisbett, 1972:85). A great many studies have 
been done to test the actor-observer differences perspec­
tive; only a few will be presented here.
Nisbett et al. (1973), Storms (1973), and Boroto 
(1978) represent studies which support both the "informa­
tion processing" and the "information available" statements 
of Jones and Nisbett's perspective. West (1975), Pryor 
(1977), Duval and Wicklund (1973), Wyer (1977), Taylor 
and Fiske (1975), and Regan and Totten (1975) are more 
supportive of the "information-processing" differences. 
Further attention to actor-observer differences will be 
given in the section on attributional bias and variations.
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The final attributional approach to be presented is 
that of Daryl J. Bern. Bern (1967:1) states that
"individuals come to 'know1 their own 
attitudes, emotions, and other internal 
states partially by inferring them from 
observations of their own overt behavior 
and/or the circumstances in which this 
behavior occurs."
His self-attribution approach "is an information-processing 
one that denies any motivational interpretation of the 
attitude change found in experiments on insufficient 
justification" (Nisbett and Valins, 1972:63).
"Thus, to the extent that internal cues are 
weak, ambiguous, or uninterpretable, the 
individual is functionally in the same posi­
tion as an outside observer, an observer who 
must necessarily rely upon those same external 
cues to infer the individual's inner states" 
(Bern, 1972:1).
Bern's attributional approach appears to have taken 
the form of an alternative explanation to phenomena ob­
served in cognitive dissonance studies (for example, 
Festinger and Carlsmith, 1959). A further discussion of 
this aspect of Bern's self-perception theory would not, in 
the opinion of this author, substantially add to the 
understanding of this study. Therefore, the interested 
reader should see Bern's article (1967), "Self-Perception: 
An Alternative Interpretation of Cognitive Dissonance 
Phenomena", for a detailed discussion. In addition to
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experiments conducted by Bern himself which support his 
perspective (1967, 1970, 1972), studies by Valins (1966) 
and Bandler et al. (1968) lend support to his position.
Attributional Bias and Variations
In addition to actor-observer differences, several 
other biases will be discussed here: ego-defensive bias,
which includes positive or negative consequences or more 
specifically success/failure, hedonic relevance, and per­
sonalism.
A person's needs or values may influence his/her 
attributions. Weiner et al. (1972) suggest that success 
is more likely to be attributed to internal factors and 
failure to external factors. Taylor and Koivumaki (1976) 
found a tendency for observers to more often see "intimate 
others" as causes for positive behaviors and situational 
factors as causing negative behaviors. Ames et al. (1977) 
found that "high status" children tended to attribute 
positive outcomes internally and negative ones externally, 
but "low status" children tended to attribute positive and 
negative outcomes externally. Stephan (1975) suggests 
that actors may make defensive attributions to maintain a 
positive self-image, i.e., situational attributions to 
negative consequences and internal attributions to 
positive consequences. On the other hand, observers will 
probably have much less interest in maintaining the actor's
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positive image and will attribute both positive and nega­
tive consequences to the actor. Nisbett et al. (1973) 
found that observers made more dispositional attributions 
to both positive and negative behaviors than actors did.
Behavior of the actor may be hedonically relevant 
for the observer if the behavior has positive or negative 
consequences for him/her (Shaver, 1975). "When the 
perceiver believes that the action he observes has been 
uniquely conditioned by his presence, the variable of 
personalism comes into play" (Shaver, 1975:50). Miller 
and Norman (19 75) address both hedonic relevance and 
personalism in their study entitled, "Actor-Observer 
Differences in Perceptions of Effective Control." It 
would appear that an actor's behavior will be more 
hedonically relevant and personalistic for an active ob­
server than for a passive observer (Miller and Norman, 
1975:504). An active observer being one who is partici­
pating in the social interaction and experiences mutual 
influence on and by the actor. Ego-defensive bias and 
hedonic relevance may be especially pertinent to this 
study since a smoker may be more reluctant to assign 
negative attributions to the smoking behavior of others 
since this could reflect negatively on him/herself. It 
is also possible that predominantly positive or negative 
influence of "significant others" through their smoking 
or non-smoking behavior may affect the direction of the
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attributions made by children and adolescents to the 
smoking behavior of themselves or others their age.
Race, Sex, and Age Differences
Introduction
There is little information in the attribution litera­
ture on differences among race groups. As Lipton and 
Garza (1977:270) point out, "the vast majority of the 
'classical' work dealing with attribution theory has not 
included cultural variables." There is also a wide dis­
parity of findings in the attribution literature which 
deals with sex and age (developmental) differences. "Al­
though observers differing in age and sex evaluate people 
differently, the nature of these evaluations is poorly 
specified" (Secord and Bachman, 1974:42). The following 
paragraphs will briefly deal with some of the research in 
the area of attribution theory which covers the variables 
of race, sex, and age.
Race
Lipton and Garza (1977) studied attribution of 
responsibility among Mexican-Americans, blacks, and 
whites. Their sample included males and females, adults 
(college students) and adolescents (junior high school 
students). They found that whites consistently 
attributed greater responsibility to target persons for
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actions than did either blacks or Mexican-Americans.
Adults attributed more responsibility than adolescents, 
but no sex differences in attribution were found. Lipton 
and Garza suggest the importance of different family back­
grounds on the individual's attributional processes.
Robert Staples (1978) also emphasizes the need to take 
different cultural backgrounds into consideration in his 
study of black families.
"...the problems of poverty and racial 
oppression continue to plague large 
numbers of Afro-Americans. Black Ameri­
cans are still spacially segregated from 
the majority of the more affluent white 
citizenry, and certain cultural values 
distinguish their family life, in form and content, from the middle-class, 
white Anglo-Saxon model. Thus there is 
still a need to look at the black family 
apart from the white family" (Staples,
1978:1) .
Some studies in the attribution literature look at 
the association between "Internal-External Locus of Con­
trol" (Rotter, 1966) and the attributional process.
Sosis (1974) found that internals assigned more 
responsibility to an individual involved in a severe 
negative accident than did externals. This finding is of 
interest here because Lefcourt (1966) found that blacks 
and American Indians scored higher on external control 
than whites. Murray and Mednick (1975) suggest that
black men make more external attributions about achieve­
ment than do black women. External attributions in this
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case were "ability" and "effort".
Sex
The American Sociological Association Committee on 
the Status of Women in Sociology has pointed out the need 
for sociological research to address sex differences 
(Footnotes, 1980). Komarovsky (1950) and others have 
explored differences in personality traits between males 
and females which stem from the traditional sex role 
expectations of society. Females have been found generally 
to be more "other-oriented" than males, which may affect 
the importance of "significant other's" behavior as an 
information source in the attribution process.
A large portion of the attribution literature which 
includes sex as a variable deals with attributions of 
success/failure. Etaugh and Ropp (1976) found sex dif­
ferences in children's (third and fifth graders) causal 
attributions of their own success or failure. Boys were 
more likely than girls to attribute their successes to 
ability. Deaux and Farris (1977) also found the same 
attributional trend in young adults (college students). 
Feather (1969) concluded that females were more likely to 
attribute success or failure to external factors (good or 
bad luck) than were males. "One of the most pervasive 
findings in the literature on sex differences is the 
lower expectations which females hold for their performance
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as compared to males" CDeaux, 1976:342). It appears that 
when females do attribute a stable internal cause for their 
behavior, it is typically a failure situation for which 
lack of ability is attributed. Nicholls (1975) found that 
fourth grade boys and girls demonstrated opposite attri­
bution patterns: boys were more likely to attribute
ability as a cause for their success, bad luck for failure 
while girls were more likely to attribute luck as a cause 
for their success, lack of ability for failure. On the 
other hand, several studies have found no sex differences 
in attributions to success/failure (e.g., McMahan, 1973; 
Etaugh and Brown, 1975; Weiner, 1977, Minor, 1976). McMahan 
(1973) and Etaugh and Brown (1975) suggest that when 
initial expectancies for success or failure are the same 
for males and females, no sex differences in attribution 
occur. Person perception studies such as Singh (1977) and 
Campbell and Radke-Yarrow (1956) found significant dif­
ferences in person perception for males and females.
Singh was studying college undergraduates, while Campbell 
and Radke-Yarrow were studying boys and girls 8-13 years 
of age. The latter study found that boys characterized 
other children as aggressive, rebellious and non-con- 
forming, while girls were more likely to use "other- 
oriented terms". Peevers and Secord (1973), in their 
study of third, seventh, eleventh graders and college 
students, also found that girls tended to give inferences
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that were more oriented to interpersonal relationships 
while boys put more emphasis on dispositional attributes 
of individual interests and achievement. Kohn and Fiedler 
(1961), in a study of high school and college students, 
found that males perceived more differences in personality 
traits of "significant others" than females. Females 
described both themselves and others more positively than 
did males.
Age
A detailed description of Piaget’s theories of child 
development are beyond the scope of this paper. However, 
a brief overview of some of the ideas that appear pertinent 
to this research will be presented. In his book entitled 
The Moral Judgment of the Child (1932), Piaget discusses 
stages through which the child progresses in the applica­
tion of rules. During the course of the child's school 
career, he/she evolves through three stages of progressively 
more sophisticated dealings with rules. In the youngest 
stage, the child regards rules "as sacred and untouchable, 
emanating from adults and lasting forever... every 
suggested alteration strikes the child as a transgression 
(Piaget, 1932:18). In the middle stage, the child is 
involved with more cooperative and socially-oriented 
activity. "Cooperation between equals not only brings 
about a gradual change in the child's practical attitude 
but that it also does away with the mystical feeling
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toward authority" (Piaget, 1932:54). Rules exist more by 
mutual consent than accepted as absolute. "He believes 
in the value of experiment insofar as it is sanctioned by 
collective opinion" (Piaget, 1932:57). The last stage 
addresses the codification of rules. The child is able 
to deal with more abstract ideas, to make decisions on 
his/her own without feeling compelled to follow the 
established tradition.
These stages can be related to changing beliefs and 
attitudes toward cigarette smoking as the child grows 
older. Another aspect of Piaget's theories can be related 
more directly to the attribution process. In his later 
books (e.g., 1954, 1969), Piaget also discusses four 
stages of general cognitive development. For the purposes 
of this study, only the last two stages are of interest: 
the third stage, which is popularly known today as the 
"concrete operational" and the fourth stage known as the 
"formal operational". Operational in this case referring 
to mental processes or reasoning ability. These last two 
stages represent a progression from the use of concrete 
constructs (e.g., Johnny lives in a brown house) to more 
abstract constructs (e.g., Johnny is smart) in describing 
oneself or others. For a thorough discussion of all the 
stages see the above-referenced books. Several studies 
are presented here to illustrate the integration of 
Piaget's theories with attribution theory. Many
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developmental studies in the attribution literature combine 
aspects of Piaget's (1932) theory of child development and 
Heider's (1958) levels of attributional responsibility.
For example, Harris (1977) found that the older subjects 
(sixth, eighth grade, college) showed increasing attribu­
tions to a stimulus person as her behavior became more 
internally directed while younger subjects (first, third 
graders) showed relatively undifferentiated attributions 
across all stimulus situations. Kohn and Fiedler (1961), 
in their study of young adolescents and young adults, 
found that the older students perceived more differences 
in personality traits of their "significant others" than 
did the younger ones. Peevers and Secord (197 3) found 
increased dispositional attributes with age in a sample 
of students ranging in age from kindergarten to college.
The descriptions of others ranged from undifferentiated, 
to simple differentiated, to dispositional and represented 
the amount of unique personal information provided about 
a target person. The dispositional descriptions repre­
sented the most sophisticated and logically developed 
descriptions. Scarlett et al. (1971) found a significant 
increase with age in the average number of constructs 
used by students (first, third, fifth graders) to describe 
others. A shift also occurred from the use of concrete 
to abstract constructs by age. Maddock and Kenny (1973) 
noted "definitive structural and organizational changes"
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between the ages of ten and twelve. Karniol and Ross 
(1976) and Smith (1975) found older students more able to 
deal with multiple causes of behavior than the younger 
ones in a sample ranging from kindergarten to college. 
Snodgrass (1976:163) interpreted the increasing number of 
trait inferences in older students (kindergarten to sixth 
grade) as "evidence of a greater capacity for hierarchical 
organization." Schultz et al. (1975:504) state that "con­
sideration of Piagetian research on the development of 
concepts of physical causality would certainly suggest 
that cognitive development plays an important role in 
attribution of psychological causality."
Summary
The studies presented here would appear to offer 
sufficient evidence for the need to consider race, sex, 
and age as variables in studies dealing with attributional 
processes. Although a number of studies have been done 
recently using one or more of these variables, there is 
still a need for more information on how these variables 
affect the attribution process.
The Attributional Model
The model of attribution processes proposed in this 
study is based on the assumption that a human being is an
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actor on his environment. "In place of being a mere 
medium for operation of determining factors that play upon 
him, the human being is seen as an active organism in his 
own right facing, dealing with, and acting toward the ob­
ject he indicates" CBlumer, 1969:65). Behavior is seen as 
being constructed by the individual in interaction with 
others instead of merely being a response to stimuli in 
the environment. The decision to initiate cigarette 
smoking is obviously a complicated process involving many 
and varied factors. It is suggested by this researcher 
that the inferential process of attributing causes for 
cigarette smoking is ultimately intertwined with the actual 
behavior. From this perspective, merely observing or 
recording the overt smoking behavior of the individual is 
not sufficient. It is further necessary as Mead (1964) 
prescribed to take into account the inner experiences of 
the individual.
The behavior of "significant others" as reported by 
the children and adolescents in this study is seen as an 
influence on the behavior of the children as well as on 
the inferential beliefs developed by these children 
toward cigarette-smoking behavior. The inferences (in­
cluding attributions) are seen as having an effect on 
the actual behavior of the children and adolescents as 
well as being affected by the behavior itself.
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Relatively few studies have been published which 
describe the causes for cigarette smoking in terms of 
attribution. Several studies have used the attribution 
process as a therapeutic method for discontinuing smoking 
behavior in adults (e.g., Wolfson, Cohen and Sklov, 1979), 
but little has been discovered about the attributed causes 
of the initial behavior. Eiser, Sutton and Wober (1977, 
1978a, 1978b) have used the attribution process in 
analyzing cigarette smoking behavior of adults (18 and 
over) in Great Britain. In their 1978a study, Eiser, 
Sutton and Wober found that smokers differed significantly 
from never-smokers in attributing the greater influence 
of advertisements and seeing television actors, etc. 
smoking on the initiation of smoking behavior. Never- 
smokers underestimated the amount of pleasure claimed by 
smokers and the degree to which smokers were frightened 
about health consequences. Younger subjects attributed 
greater influence to having smokers in the family and to 
having friends who smoke, but saw smoking as less pleasur­
able. Women rated the difficulty of giving up smoking as 
greater than did men. Bland et al. (1975) used an 
attributional approach to study cigarette smoking in 
British school boys. The boys were asked to check off 
words from a list to describe themselves and then repeat 
the exercise to describe other young people who smoke.
The children were then divided into heavy and light
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smokers, experimenters and nonsmokers. Within each group 
the image of the self and the image of the smoker were 
quite different; the greatest differences appeared between 
the nonsmokers and the heavy smokers. "The image of the 
smoker is a boy who is foolish, a trouble-maker, careless, 
untidy and tough; the image of self is friendly, sensible, 
good at sports and school work, and tough” (Bland et al., 
1975:265). The overall impression given by the data ac­
cording to Bland et al. is that these boys did not per­
ceive themselves as smokers (even those categorized as 
heavy smokers.
Much of the smoking literature mentions the "atti- 
tudes"of individuals toward smoking behavior. An attitude 
is defined by Fishbein and Ajzen (1975) "as a person's 
location on a bipolar evaluative or affective dimension 
with respect to some object, action or event." Within 
their framework, Fishbein and Ajzen also see beliefs as 
forming the basis for attitude formation. "Clearly, in 
order to account for the formation and change of attitudes 
and intentions, the processes of belief formation have to 
be investigated" (Fishbein and Ajzen, 1975:131). Assuming 
this is true, it seems appropriate in this study to con­
centrate on the child or adolescent's attribution as well 
as other informational and descriptive belief patterns.
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For the purposes of this study, the following defini­
tion of terms will be adopted from Fishbein and Ajzen 
(1975:131-133):
Generally speaking, beliefs refer to a person's 
subjective probability judgments concerning some 
discriminable aspect of his world; they deal with 
the person's understanding of himself and his 
environment. This definition implies that 
belief formation involves the establishment of a 
link between any two aspects of an individual's 
world.
Inferential beliefs are those beliefs which go 
beyond the directly observable events (based 
on the stimulus and past experience). (e.g.
Jan smokes because her friends do.) Informa­
tional beliefs are formed by accepting the in­
formation provided by an outside source. (e.g. 
Smoking causes cancer.)
Figure 1. illustrates the conceptual model which this 
author sees as appropriate in describing the environment- 
belief-behavior linkages in cigarette-smoking behavior. 
Attributions and other types of beliefs can be viewed as 
an intermediary step between the observation of the be­
havior of "significant others" and the behavior of the 
child or adolescent. The linkage between the behavior of 
"significant others" and the smoking behavior of the 
subjects can also be viewed as a direct process in terms 
of "modeling" behavior. Not only do the attributions and 
other beliefs serve as an intermediary link between the 
behavior of others and the subjects' behavior, but they 






































Data Source and Sample
Information for this study comes from a survey of 
participants in the Bogalusa Heart Study. The heart study 
is the primary project of the Specialized Center of Re­
search— Arteriosclerosis (SCOR-A) which is directed by 
Gerald S. Berenson, M.D., Department of Medicine, Louis­
iana State University. The project, which is a study of 
the early development of risk factor variables associated 
with Coronary Artery Disease, has been in operation since 
1972. Bogalusa, Louisiana, the primary site of the pro­
ject, is a small urban community in Washington Parish. 
According to the 1970 U.S. Census, the population of 
Bogalusa is 18,412 (Vol. 1, part A:20-ll).
During the 1976-1977 school year, 3147 children 
ranging in age from 8 to 17 years were examined in the 
Bogalusa Heart Study for risk factors related to Coronary 
Artery Disease such as blood pressure, serum lipids, and 
lipoproteins. A Health Habits Questionnaire,^ which was 
added to study the additional risk factor of cigarette 
smoking, was administered to 3014 children in grades three 
through twelve. Students from all thirteen schools in 
Ward 4 (the political division of Washington Parish which 
contains Bogalusa) participated in the survey. Of these
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schools, eleven are public, one is private and one is 
parochial. Because some eight-year-olds were in the 
second grade, they were not included in the survey. Also 
there were some twenty-six other students on whom informa­
tion was not available for a variety of reasons. The bi- 
racial sample consisted of 1922 white and 1092 black 
children. Of these respondents, 1556 were male and 1458 
were female. With the exception of the eight-year-olds, 
approximately 10% of the tested population came from each 
age level. The eight-year-olds were underrepresented 
since second graders were not tested. Otherwise, the age, 
sex and race distributions correspond to those of the 
general screening population. The survey group represents 
96% of the total study population. See Table 1 for exact 
figures.
The Questionnaire
The questionnaire was developed by Dr. Saundra MacD. 
Hunter for the purpose of assessing the occurrence of 
tobacco usage as well as attitudes and beliefs related to 
this behavior. The questionnaire was pretested in New 
Orleans, Louisiana and Franklinton, Louisiana before being 
used in the Bogalusa study. Four parallel forms of the 
questionnaire were developed. Two forms were administered 
to all children in grades three through six as well as to 
older boys (green and blue forms). The other two forms,
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Table 1. Number of Children Responding to the Health Habits 

























which were administered to girls in grades seven through 
twelve, also included questions about menstruation, 
pregnancy and oral contraceptives (yellow and gold forms). 
Otherwise, identical items were rearranged from form to 
form.
Included in the questionnaire were nine items per­
taining to cigarette-smoking behavior, seven items con­
cerning environmental influences, twenty-seven items 
dealing with cigarette-smoking attitudes or beliefs, two 
items reporting smoking age, and eight items concerning 
other health issues (Hunter, et al. 1980) . Altogether 
there were twenty questions of multiple choice or open- 
ended form. Because all four forms contain the same in­
formation about tobacco usage, only a copy of the green 
form has been included here (see Appendix A). Four ques­
tions about cigarette-smoking behavior, which were slightly 
reworded, were randomly placed throughout the questionnaire 
to test internal validity.
Although the author has been involved in the collect­
ion and analysis of data from another project sponsored by 
SCOR-A, she was not involved in the collection of data for 
this particular study, thereby necessitating the use of 
secondary analysis. However, since the author has been 
able to work directly with the individuals who collected 
the data, many of the usual problems associated with 
secondary analysis have been eliminated such as knowing
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the exact method of data collection and coding, etc.
Administration of the Questionnaire
The questionnaires were administered to small groups
I
of children (3 to 6 subjects) as their last assignment of 
the morning. Each child had undergone a battery of blood
3tests and physical examinations earlier in the day. 
Students were randomly pre-assigned to "blood pressure 
teams" so that the same group of individuals moved from 
one examination station to the next together. The question­
naire form received by each child was determined by his/her 
sex, age, and blood pressure team.
During pretesting of the instrument in New Orleans and 
Franklinton, it was discovered that there were some problems 
related to the administration of the questionnaire. The 
first of these concerned privacy since several children 
completed the forms at the same time. It was felt that 
some children might be reluctant to be completely honest 
in filling out the form if they thought that others could 
see how they had answered the questions. To insure privacy 
during completion of the questionnaire, each child sat in 
front of a "confidential booth" which was constructed of 
cardboard. This booth shielded each child's questionnaire 
from the vision of the others. The introduction to the 
questionnaire emphasized that the answers would be kept a 
secret— "your parents and teachers will never find out
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what you have said.” Further confidentiality was provided 
by having the children place their questionnaires in plain 
envelopes which they sealed and placed in a box.
Another difficulty noted during pre-testing was related 
to the reading ability of the younger children in the study. 
Due to limited reading skills, children in the first and 
second grades were excluded from the survey. Even so, 
many of the children had difficulty reading the questions. 
Therefore, the decision was made to read the questions to 
the children. To avoid interviewer bias, tape recordings 
were made for each form by Dr. Berenson. As a result, 
each child heard the questions read by the same individual 
in the same manner. An interviewer was present to operate 
the tape recorder and to answer any questions the children 
might have.
The final problem noted during pre-testing was the 
limited vocabulary skills of some of the children. To 
combat this problem, a synonym list was developed to assist 
children who had difficulty with the wording of the ques­
tions. Interviewers provided alternate words from the 
list when a child indicated that he/she did not understand 
a word used in the questionnaire itself. See Appendix B 
for an example of the synonym list.
Total administration time of the questionnaire was 
about fifteen minutes. The questionnaire tapes ranged in 
time length from 11:10 minutes for the blue form to 12:55
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minutes for the yellow form.
Data Analysis
Both descriptive and inferential statistical analyses 
were applied to the data. The descriptive statistics in­
cluded frequencies and percentages of all subjects by 
smoking behavioral categories and by the smoking behavior 
of "significant others" in their environment. The subjects 
were then subdivided by age, sex, and race groups for 
smoking behavioral categories and for smoking behavior of 
"significant others" for a total of 8 tables. Inferential 
statistics utilized were factor analysis, the general 
linear model procedure (GLM) with MANOVA option, and 
multiple discriminant analysis.
Operationalization of Theoretical Concepts
The smoking behavior of "significant others", in­
ferential and informational beliefs, and the smoking be­
havior of the subjects themselves are operationalized as 
follows.
Smoking behavior of "significant others". The be­
havior was dichotomized into two categories for the pur­
poses of this study: smokes (1) and does not smoke (0).
"Significant others" as defined earlier include parents, 
brothers, sisters, and friends. The smoking behavior of 
"significant others" has been established as an important
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influence on the smoking behavior of the child (Bewley, 
1974; Williams, 1973; National Institutes of Health, 1976; 
et cetera). A routine way of obtaining this information 
is by asking the subjects themselves about the smoking 
habits of their "significant others". Using the "0" and 
"1" dichotomy, the smoking behavior of parents, siblings, 
and friends was derived from the following questionnaire 
statements:
Do your parents smoke cigarettes?
(0) 1. My parents used to smoke, but do not smoke now
(0) 2. I don't know if my parents smoke
(0) 3. Neither of my parents smoke
(1) 4. Only my father smokes
(1) 5. Only my mother smokes
(1) 6. Both my parents smoke
(0) 7. Other (please explain)
Do any of your sisters smoke cigarettes?
(0) 1. No
(1) 2. Yes
(0) 3. I don't know
(0) 4. I don't have a sister
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Do any of your brothers smoke cigarettes?
(0) 1. No
(1) 2. Yes
(0) 3. I don11 know
(0) 4. I don't have a brother
Check one answer you think is right:
(0) 1. None of my friends smoke cigarettes
(1) 2. Some of my friends smoke cigarettes
(1) 3. Most of my friends smoke cigarettes
Inferential and informational beliefs. Twenty-seven 
statements in the questionnaire were analyzed as inferen­
tial and descriptive beliefs. The statements were first 
subjected to principal component factor analysis with
4varimax rotation. "Factor analysis is a means by which 
the regularity and order in phenomena can be discerned" 
(Rummel, 1967:445). In this case, the factor analysis 
was used to group "interdependent" statements into 
"descriptive categories" —  belief statements with similar 
characteristics were grouped together (Rummel, 1967:450). 
The factor analysis resulted in six factors. See Table 2 
for belief statements and factor loadings. A factor 
loading of .50 or better determined which statements would 
be retained (a total of twenty-one statements). Factors 
one, two, three, and five were retained for further 
analyses. Factor four was eliminated because the two
Table 2. Factors Resulting from the Principle Component Method of Factor Analysis with 
Varimax Rotation
Health Beliefs
Smoking causes cancer 
Smoking cigarettes causes 
heart disease 
People can die from smoking 
Smoking does more harm than good 
Kids should be discouraged from 
smoking
Pleasures of Smoking
My friends like me because 
I smoke 
It's nice to smoke alone 
It is nice to smoke cigarettes 
with friends 
Smoking cigarettes is enjoyable
External Attributions to Smokers
They smoke to show off 
They want to look big 
To be grown up 
Because their friends smoke
Factors
1 2 3 4 5 6







































































3 4 5 6
Not Used
Kids who don't smoke get better
grades than kids who do smoke 0.06 -0.02 0.12 0.66 0.03 0.06
Smoking makes smokers irritable 
Internal Attributions to Smokers
0.15 -0.03 0.13 0.61 -0.07 0.14
People who smoke cigarettes seem
to be more at ease -0.04 0.19 0.08 -0.05 0.57 -0.15
They think it is relaxing 0.12 0.05 -0.09 0.25 0.54 0.13
They like it
Smoking cigarettes helps people 
when they feel nervous and
0.15 0.01 -0.10 0.06 0.59 0.05





1 2 3 4 5 6
Statements with Loadings Less 
Than .50
My parents don't want me to smoke
cigarettes 0.49
Smoking is a waste of money 0.39
Parents should not be angry if
their children smoke -0.11
Smoking cigarettes makes you
feel grownup -0.01
Cigarette smoking is harmful
only if a person inhales -0.01
Smoking should be allowed
inside public places -0.10
Statements Questioned for General 
Understanding
Smoking is a nuisance 0.29
They are curious -0.02
0.03 0.14 0.01 0.05 0.11
-0.25 0.31 0.09 -0.08 0.14
0.40 -0.03 -0.31 0.34 0.05
0.35 0.39 0.19 0.14 -0.21
0.08 0.05 0.38 0.36 -0.04
0.31 -0.11 -0.05 0.39 0.13
-0.06 0.17 0.28 -0.05 0.53
0.04 0.10 0.02 0.17 0.72
a\a\
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remaining statements did not "make sense" in terms of the 
theoretical model. Factor six was eliminated because the 
two statements were believed to be misunderstood by the 
subjects.
Summated rating scores were then developed by adding 
the scores of each statement within a given factor. Belief 
statements were coded as "1" if the subjects agreed with 
the statements and "0" if they did not. Five statements 
were retained in factor one and four statements each were 
retained in factors two, three and five for a total of 
seventeen statements. Belief index one carried a possible 
scoring of 0-5. Possible scores for belief indexes two, 
three and four ranged from 0-4. Belief index one was 
labeled "health beliefs" as most of the statements re­
flected a descriptive belief linking smoking with disease 
or ill effects. Belief index two was called "pleasures of 
smoking" since all statements inferred favorable beliefs 
about cigarette smoking. Belief index three was labeled 
"external attributions to smokers" since the statements 
inferred external influences on smokers1 behavior.
Finally, belief index four (factor five) was named 
"internal attribution to smokers" because the statements 
inferred internal or psychological qualities of the 
individuals.
Smoking behavior of subjects. The questionnaire 
statements concerning smoking behavior of the subjects
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were standardized with those used in the National Clearing­
house on Smoking studies done between 1968 and 1974 
(Williams, 1971) for comparison purposes. For the present 
study, smoking behavior of the subjects was classified into 
three categories based on the subjects' responses to the 
following statements:
Current Smoker:
I smoke at least one cigarette a week
I smoke less than one cigarette a week
Non-Current Smoker:
I used to smoke at least one cigarette a week, but I don't smoke now
I have tried cigarettes a few times, but I do 
not smoke now
Never Smoker:
I have Never smoked cigarettes
Although the five statements represent distinct
smoking groups, the above-mentioned three categories were
felt to be adequate in the present study for tapping major
behavioral differences between the smoking groups. Actual
number of cigarettes smoked per week and so forth were not
included in the analyses of this study. The individual's
"at the time" situation was deemed of more concern, i.e.,
whether the individual was currently engaged in smoking
behavior or had never experienced cigarette smoking.
Age. The range of ages for the subjects covered 
from 8 to 17 years. Because of developmental differences,
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it was felt that three age groups were necessary in order 
to take age differences into consideration: preadolescence,
the transition between preadolescence and adolescence, and 
adolescence. These age groups roughly correspond to 
Piaget's (1932) developmental stages concerning rules.
Age group 1 included students 8-10 years of age.
Age group 2 included students 11-13 years of age.
Age group 3 included students 14-17 years of age.








Two separate sets of statistical analyses were per­
formed. The first set analyzed the belief index scores, 
while the second set analyzed the smoking behavioral cate­
gories of the subjects as dependent variables. These 
analyses will be discussed one set at a time.
Following the theoretical model, the first set of 
analyses performed included the behavior of "significant 
others", sex, race, age, and smoking behavioral groups of 
the subjects as independent variables and the belief index
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scores as the dependent variables. The analyses used only
2417 subjects as the remaining questionnaires had missing
5data. The general linear model (GLM) procedure with the 
MANOVA option was used to analyze these data. This pro­
cedure is an analysis of variance technique designed 
especially for use with unbalanced data (SAS User's Guide,
1979). Analysis of variance is a method of "identifying, 
breaking down, and testing for statistical significance 
variances that come from different sources of variation 
(Kerlinger, 1973:147). Analysis of variance enables one 
to test for statistically significant differences between 
more than two groups. Due to difficulty of interpretation 
and small cell sizes, not all independent variable inter­
actions were possible. Main effects and second order inter 
actions were obtained. The MANOVA option was includedgprimarily to deal with missing data.
The smoking behavioral categories of the subjects 
(never, non-current, current) were analyzed by multiple 
discriminant analysis techniques.
"The discriminant function is a regression 
equation with a dependent variable that 
represents group membership. The discriminant 
function...tells us to which group each member 
probably "belongs"' (Kerlinger, 1973:337).
Discriminant analysis was deemed most appropriate in this 
situation since the smoking behavioral groups are
7categorical data. The discriminant analyses included the
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behavior of "significant others" and the belief index 
scores as predictor variables. Each analysis was run by 
the subjects' age, race, and sex groups for a total of 
twelve analyses. The stepwise discriminant analysis pro­
cedure presented by Klecka (1975) in the SPSS manual was 
employed. The stepwise procedure began by selecting the 
variable which best discriminates current smokers from non- 
current and never smokers. This is the variable which 
minimizes Wilk's Lambda. A second discriminating variable 
was then selected on the basis of its contribution to 
improvement in the value of the discriminant function in 
combination with the first variable. This procedure con­
tinued until the remaining variables were no longer able 
to contribute to further discrimination. The final 
standardized discriminant function coefficients which were 
derived during the procedure represent the relative con­
tribution of each associated variable to the discriminant 
function. The eigenvalues which were also derived during 
the discriminant process were a measure of the relative 
importance of the function.
Reliability
Approximately two weeks after the initial administra­
tion of the questionnaire, a sample of 599 (19%) students 
were retested with a parallel form. For example, a child 
who had originally received a yellow form would receive a
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gold form. Reliability estimates were also made possible 
by comparing the responses of the rescreenees on parallel 
forms. See Appendix C for a complete "Protocol for Ad­
ministering the Health Information Questionnaire".
Validity
An independent measure of cigarette smoking was taken 
by analyzing the level of thiocyanate in each student's 
blood. As part of the regular venipuncture procedure which 
took place during the child's physical examinations, addi­
tional blood was taken for the purpose of testing for 
thiocyanate. The method is rather insensitive in measuring 
low exposure to smoking, but significant differences were 
found in level of thiocyanate in current smokers and non- 
smokers between the ages of twelve and seventeen (Hunter,
1980). See Table 3 for a more detailed presentation of 
these results.
Summary
Following the theoretical model, statistical analyses 
were performed to test the linkages between each section 
of the model. The GLM procedure was used to analyze the 
association among smoking behavior of "significant others", 
the smoking behavior of the subjects, and the belief index 
scores. Age, race, and sex variables were included in the
Table 3. Plasma Thiocyanate (ym/1) by Age and Smoking Status, Bogalusa Heart Study, 
1976-1977*
Age (years)
„ . . 8-9 10-11 12-13 14-15 16-17Smoking
Status N x+2 SE N x+2 SE N x+2 SE N x+2 SE N x+2 SE




55 59 + 6 154 60 + 3 226 61 + 33b 213 69 + 4b 192 69 + 4
Non-Adopter 13 63 + 15 26 53 + 9 40 66 + 10 62 67 + 6b 49 76 + 10
Experimenter 4 50 + 10 3 59 + 25 14 66 + 23 15 95 Hr 16a 18 79 + 14
Adopter 14 54 + 9 23 64 + 12 48 74 + 8a 145 91 + 6a 176 118 + 7




Adopted from Hunter et al., 1980.
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model as independent variables.
The smoking behavioral categories (never, non-current, 
current) were analyzed as criterion variables in a series 
of multiple discriminant analyses. An analysis was run for 
each age/race/sex group combination for a total of twelve 




Written permission by parents for administering the 
questionnaire was obtained through the assistance of the 
school administration.
2 A total of 107. students were not included in the study 
because they did not meet the grade or age cut-offs. Some 
eight year olds were in the second grade (lower limit was 
third grade) and therefore were not included, while students 
older than 17 years (upper age limit) were also excluded.
3 Following venipuncture, the children received a break­
fast of cereal and juice. In addition to ending their 
fasting period, this break also allowed the children a 
period of relaxation before continuing to other stages of 
the study.
 ̂ "Component factor analysis is concerned with pattern­
ing all the variation in a set of variables, whether common 
or unique" (Rummel, 1967:455). Varimax is a technique for 
orthogonal rotation which "delineates the distinct clusters 
of the relationships, if such exist" (Rummel, 1967:466).
For a detailed description of principal component factor 
analysis with varimax rotation, see Harman, 1967.
5 Dr. David Blouin, Assistant Professor, Department of 
Experimental Statistics, Louisiana State University, 
recommended this procedure as appropriate for the given 
situation. Also see Note 6 for more detailed information 
on analysis of variance techniques.
g Monny Sklov, statistician for the SCOR-A project, 
recommended this procedure in the given analysis. The 
following description of the multivariate analysis of 
variance option comes from the SAS User's Guide, 1979:249- 
50) :
If the model statement includes more than one 
dependent variable, additional multivariate 
statistics may be requested with the MANOVA 
statement. When a MANOVA statement appears,
GLM enters a multivariate mode with respect to 
the handling of missing values: observationswith missing independent or dependent variables 
are excluded from the analysis. For a more 
detailed treatment of multivariate analysis of 
variance techniques in general, see Anderson,
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1958; Morrison, 1969, 1976.
7 Dr. Larry Webber and Monny Sklov, statisticians for 
the SCOR-A project, recommended the discriminant analysis 
procedure.
g "Lambda is an inverse measurement of the discriminat­
ing power in the original variables which has not yet been 
removed by the discriminant functions - the larger lambda 
is, the less information remaining (Klecka, 1975:436).
9 "The sum of the eigenvalues is a measure of the total 
variance existing in the discriminating variables. When a 
single eigenvalue is expressed as a percentage of the total 
sum of eigenvalues, we have an easy reference to the 





The following chapter is divided into three sections. 
In the first section, descriptive statistics of the sub­
jects are presented as frequencies and percentages of 
subjects first by their own smoking behavior, and then by 
that of their parents, siblings, and peers. Section two 
includes the results of analyzing the belief index scores 
with a GLM procedure using the MANOVA option. The smoking 
behavior of parents, siblings, and peers and the race, 
sex, age, and smoking groups of the subjects are used as 
independent variables. Section three includes twelve sets 
of discriminant analyses which use the smoking behavioral 
categories of subjects as dependent variables. Each dis­
criminant analysis represents one age/sex/race group 
combination. For example, 8-10 year old, white males are 
analyzed as a group.
Frequencies and Percentages
Of the 3014 questionnaires completed by students, 
only 2880 could be used in the analysis of subjects' 
smoking behavior due to missing data. Of these 28 80 
students, 48% reported that they had never smoked. Another
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36% reported that they used to smoke, but did not smoke 
at the time of the administration of the questionnaire. 
The remaining 16% of the students reported smoking either 
less than or more than one cigarette per week at the time 
of the survey. See Table 4.
Table 4. Percent Distribution of Cigarette Smoking









The first distinction in distribution of smoking
categories was made by sex of the subjects. Females (55%)
were more likely to report that they had never smoked than 
males (41%), while males (42%) were more likely to report 
being non-current smokers than females (30%). Seventeen 
percent of the males and 15% of the females claimed to be 
current smokers. See Table 5.
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Table 5. Percent Distribution of Subjects by Sex and
Smoking Behavioral Categories, Bogalusa Heart 
Study, 1976-1977 (N=2880)
Males Females
N (%) N (%)
Never 603 (41) 771 (55)
Non-Current 618 (42) 423 (30)
Current 254 (17) 211 (15)
1475 (100) 1405 (100)
The next distinction in distribution of subjects' 
smoking behavior was made by race of the subjects. Only 
13% of the blacks reported being current smokers compared 
to 18% of the whites. A higher proportion of the blacks 
(51%) reported that they had never smoked as compared to 
the whites (46%). Equal percentages of the blacks and the 
whites reported being non-current smokers (36%) . See 
Table 6.
Table 6. Percent Distribution of Subjects by Race and 
Smoking Behavioral Categories, Bogalusa Heart 
Study, 1976-1977 (N=2880)
Whites Blacks
N (%) N (%)
Never 851 (46) 523 (51)
Non-Current 674 (36) 367 (36)
Current 329 (18) 136 (13)
1854 (100) 1026 (100)
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The final distinction in distribution of smoking 
categories was made by age groups of subjects. The per­
centages of subjects who reported being current and non- 
current smokers increased steadily with age, while the 
percentage of those claiming they had never smoked dropped 
drastically from 76% in age group one (8-10 year olds) to 
27% in age group three (14-17 year olds).
More details on age group distinctions are included 
in Table 7.
Table 7. Percent Distribution of Subjects by Age Group
and Smoking Behavioral Category, Bogalusa Heart 
Study, 1976-1977 (N=2880)
8--10 11-13 14-17
N (%) N (%) N (%)
Never 583 (76%) 460 (51%) 331 (27%)
Non-Current 157 (20%) 363 (41%) 521 (43%)
Current 32 (04%) 74 (08%) 359 (30%)
772 (100%) 897 (100%) 1211 (100%)
The next set of frequencies and percentages dealt with 
smoking behavior of parents, siblings, and peers as re­
ported by subjects. Sixty-two percent of all subjects 
reported having one or both parents who smoke. Thirty- 
eight percent had one or more siblings who smoke and 69% 
reported that some or most of their friends smoke. See 
Table 8 for results. Distribution of subjects by smoking
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behavior of significant others was further analyzed in 
terms of sex, race, and age group of subjects.
Table 8. Percent Distribution of All Subjects Who Reported 
That Parents, Siblings, and/or Peers Smoke, 






Percentages of others smoking in the subjects' en­
vironment were fairly evenly distributed in terms of sex 
of subject, but a greater proportion of males (72%) than 
females (65%) reported having friends who smoke (see Table 
9) .
Table 9. Frequencies and Percentages of Subjects by Sex
Group Who Reported That Parents, Siblings, and/or 
Peers Smoke, Bogalusa Heart Study, 1976-1977 
(N=2417)
Parents Siblings Peers
Sex (N) N (%) N (%) N (%)
Males (1228) 765 (62) 466 (38) 889 (72)
Females (1189) 735 (62) 441 (37) 774 (65)
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Percentages of others smoking in the subjects' en­
vironment were also evenly distributed by race of subject, 
with the exception of a higher proportion of blacks re­
porting that siblings smoke (47%) as compared with 32% 
for whites (see Table 10).
Table 10. Frequencies and Percentages of Subjects by Race
Group Who Reported That Parents, Siblings, and/or 
Peers Smoke, Bogalusa Heart Study, 1976-1977 
(N=2417)
Parents Siblings Peers
Race (N) N (%) N (%) N (%)
Whites (1545) 962 (62) 497 (32) 1061 (69)
Blacks (872) 538 (62) 410 (47) 602 (69)
Finally, distribution of subjects who reported parents, 
siblings, and/or peers smoking was analyzed by age group 
of subjects. Much higher percentages of sibling, and peer 
smoking were reported by the oldest students (14-17 year 
olds) than by either age group one (8-10) or age group two 
(11-13). As shown in Table 11, the percentage of subjects 
with siblings who smoke ranges from a low of 20% in age 
group one to a high of 50% in age group three. Percentages 
of subjects with friends who smoke ranges from 35% to 92% 
in these same age groups.
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Table 11. Frequencies and Percentages of Subjects by Age









8-10 (623) 380 (61) 122 (20) 217 (35)
11-13 (749) 485 (65) 265 (35) 484 (65)
14-17 (1045) 635 (61) 520 (50) 962 (92)
In summary, approximately 52% of all subjects reported 
that they had at least tried cigarette smoking, while only 
16% reported being current smokers. More males reported 
having tried cigarette smoking, but the difference between 
the percent of male and female current smokers was very 
small (2%). A higher percentage of whites than blacks 
reported smoking. Finally, as one might expect, the per­
cent smokers increased at the higher age groups. Subjects 
most often reported cigarette smoking by peers, then by 
parents, and finally by siblings. More males reported 
having peers who smoke than females. A higher percentage 
of blacks reported having siblings who smoke than whites. 
Finally, number of peers smoking in the subject's environ­
ment increased rapidly with age.
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Analysis of Beliefs
In this section, results of the belief index scores 
analyses are presented. The belief index scores were 
analyzed by a general linear model procedure with the MANOVA 
option. The smoking behavior of parents, siblings, and 
peers, and the age, sex, race, and smoking behavioral 
groups of the subjects were used as independent variables. 
Only 2417 observations could be used due to missing data. 
Four tables are included in this section which give the 
main and interaction effects of the independent variables 
in the analyses of the belief index scores. Tables of ad­
justed means are in Appendix D.
Health Beliefs Index
Significant findings for the "health beliefs" index 
scores will be presented separately from the findings for 
the other index scores. The "health beliefs" index is 
composed primarily of informational belief statements 
while the others are composed of inferential belief state­
ments. This index includes such statements as "smoking 
causes cancer". Six of the seven main effects in the 
model were statistically significant (Table 12). Sex was 
the only variable not significantly related to health 
beliefs. Significant interaction effects were also found 
for race by age group, race by siblings' smoking behavior, 
and sex by peers' smoking behavior.
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Table 12. Analysis of Variance on Health Belief Index
Scores, Bogalusa Heart Study, 1976-1977 (N = 2417)
Source d.f. S.S. F ratio
Significant Others
Parents (A) 1 9.90591337 7.21**
Siblings (B) 1 5.21642462 3.80*
Peers (C) 1 7.46438347 5.43*
Smoking Behavior (D) 2 134.69982276 49.02***
Demographic Variables
Age (E) 2 28.99255175 10.55***
Sex (F) 1 0.02940645 0.02
Race (G) 1 46.82482194 34.08***
Interactions
(A) X (B) 1 0.04576721 0.03
(A) X (C) 1 0.03700165 0.03
(A) X (D) 2 0.34599515 0.13
(A) X (E) 2 2.45610100 0.89
(A) X (F) 1 1.73008590 1.26
(A) X (G) 1 0.10523435 0.08
(B) X (C) 1 0.68178919 0.50
(B) X (D) 2 6.30159483 2.29
(B) X (E) 2 2.53468861 0.92
(B) X (F) 1 0.01645275 0.01
(B) X (G) 1 5.49439415 4.00*
(C) X (D) 2 0.86216389 0.31
(C) X (E) 2 5.23740424 1.91
(C) X (F) 1 5.94062645 4.32*
(C) X (G) 1 0.48366156 0.35
(D) X (E) 4 3.65588118 0.67
(D) X (F) 2 2.50302717 0.91
(D) X (G) 2 0.32477489 0.12
(E) X (F) 2 0.91042541 0.33
(E) X (G) 2 11.02485323 4.01*
(F) X (G) 1 0.94188581 0.69
*P < .05, **P < .01, ***P < .001
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The health belief statements concern negative con­
sequences of smoking cigarettes, and as one might expect, 
subjects whose parents and siblings do not smoke had 
significantly higher mean scores on the "health beliefs" 
index than those whose family members do smoke (Table A,
B). On the other hand, those whose peers do smoke, and 
more specifically males whose peers smoke, scored higher 
on this index (Tables C, D). These findings suggest that 
this may represent a conflict situation for the subjects. 
Newcomb (1950) pointed out that individuals could be in­
fluenced by more than one reference group at the same time. 
Campbell and Radke-Yarrow (19 56) found that boys character­
ized other children as "aggressive, rebellious and non- 
conforming". Perhaps the male subjects in this study saw 
others as smoking in spite of negative consequences i.e., 
to be daring, rebellious and so forth.
Smoking behavior, race, and age of the subjects ap­
peared to be very powerful determinants of how subjects 
responded to the statements in the "health beliefs" index.
Not surprisingly, never smokers had the highest mean 
scores on beliefs about negative consequences of smoking. 
The primary differences in scores, however, were not 
between "never" and "ever" smokers, but were more dependent 
on whether the individual was currently engaged in the 
behavior (current smokers, x = 3.47, non-current smokers, 
x = 3.99, and never smokers, x = 4.09) . See Table F.
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Whites more often agreed with informational beliefs about 
smoking than blacks (Table H). Since both groups should 
have been exposed to roughly the same information about 
cigarette smoking in the school setting, perhaps the 
difference in information levels results from different 
social backgrounds such as those described by Staples 
(1978) in his study of black families. The black subjects 
may have had less access to information about the negative 
consequences of cigarette smoking than did white subjects 
outside the school setting. '
The negative health consequence statements appeared 
to have more salience for the 11-13 year old subjects than 
the other age groups. Subjects in age group two (11-13 
year olds), and especially white subjects 11-13 years old, 
scored higher on the health belief index than did subjects 
in other age or age/race categories (Tables G, I). Ac­
cording to Piaget (1932), a child of 11 or 12 years of age 
is at the peak of norm internalization. After this stage, 
the individual begins to express more individuality by 
creating or "codifying" more of his/her own rules. It may 
be that the older students (14-17 year olds) were less 
willing to believe in the "absoluteness" of health informa­
tion provided by others.
In summary, the significant differences in amount of 
agreement with the "health beliefs" index items were found 
by the smoking behavior of "significant others", the
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smoking behavior, race, and age group of the subjects. In 
general, non-smokers, whites, and 11-13 year olds were 
more likely to agree with negative health consequence 
statements; the effects of "significant other's" behavior 
were mixed.
Inferential Belief Indexes
The remainder of the belief indexes will be discussed 
as a group since they all represent inferential beliefs.
The second index represents statements about the "pleasures 
of smoking". All statements infer positive aspects of 
smoking whether the behavior involves only the individual 
or others, i.e., "it's nice to smoke alone" or "it is nice 
to smoke with friends". The third index contains external 
attributions to smokers which may be interpreted as some­
what negative toward cigarette smoking, i.e., "they smoke 
to show off". The fourth index contains internal attribu­
tions to smokers and is predominantly positive in valence, 
i.e., "they like it". Results will be grouped according 
to significant main effects involving "significant others", 
the significant main and interaction effects for the 
smoking behavior, and by the demographic variables of age 
and race of the subjects (Tables 13, 14, 15).
A significant main effect for "significant others" 
was found only for peers, and then only on "internal 
attributions to smokers". Subjects with peers who smoke
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Table 13. Analysis of Variance on Pleasures of Smoking
Index Scores, Bogalusa Heart Study, 1976-1977
(N = 2417)
Source d.f. S.S. F ratio
Significant Others
Parents (A) 1 0.42144691 0.68
Siblings (B) 1 0.06963453 0.11
Peers (C) 1 1.70157446 141.78***
Smoking Behavior (D) 2 176.25995572
Demographic Variables
Age (E) 2 14.09992573 11.34***
Sex (F) 1 0.78552647 1.26
Race (G) 1 3.91360748 6.30**
Interactions
(A) X (B) 1 0.11117465 0.18
(A) X (C) 1 0.31833118 0.51
(A) X (D) 2 0.00634075 0.01
(A) X (E) 2 2.56471671 2.06
(A) X (F) 1 0.79915884 1.29
(A) X (G) 1 0.89841085 1.45
(B) X (C) 1 0.68594687 1.10
(B) X (D) 2 0.46557795 0.37
(B) X (E) 2 2.98702673 2.40
(B) X (F) 1 0.86633528 1.39
(B) X (G) 1 0.02752928 0.04
(C) X (D) 2 3.56705698 2.87
(C) X (E) 2 0.99732744 0.80
(C) X (F) 1 1.27592732 2.05
(C) X (G) 1 1.13751214 1.83
(D) X (E) 4 2.51108581 1.01
(D) X (F) 2 2.88337994 2.32
(D) X (G) 2 2.45235117 1.97
(E) X (F) 2 0.28159241 0.23
(E) X (G) 2 0.14904313 0.12
(F) X (G) 1 0.52553403 0.85
* *  * * *P < .01, P < .001
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Table 14. Analysis of Variance on External Attributions
Index Scores, Bogalusa Heart Study, 1976-1977
(N = 2417)
Source d.f. S.S. F ratio
Significant Others
Parents (A) 1 4.98837828 3.04Siblings (B) 1 0.73746630 0.45Peers (C) 1 3.13539155 1.91
Smoking Behavior (D) 2 266.79882961 81.43***Demographic Variables
Age (E) 2 66.82938025 20.40***Sex (F) 1 3.37802443 2.06Race (G) 1 5.00541149 3.06
Interactions
(A) X (B) 1 0.02366073 0.01(A) X (C) 1 0.87493417 0.53(A) X (D) 2 0.40306813 0.12
(A) X (E) 2 7.87656623 2.40
(A) X (F) 1 0.09999960 0.06(A) X (G) 1 5.11643272 3.12(B) X (C) 1 0.00195484 0.00(B) X (D) 2 1.07226329 0.33
(B) X (E) 2 16.39841412 5.00**(B) X (F) 1 2.23152694 1.36(B) X (G) 1 0.35432563 0.22(C) X (D) 2 1.02163483 0.31
(C) X (E) 2 4.28159418 1.31
(C> X (F) 1 3.97827847 2.43(C) X (G) 1 6.70484160 4.08*(D) X (E) 4 29.99491686 4.58***(D) X (F) 2 0.93475587 0.29
(D) X (G) 2 4.46701863 1.36(E) X (F) 2 0.15153178 0.05
(E) X (G) 2 15.75836226 4.81**(F) X (G) 1 0.13520915 0.08
* ** * * *P < .05, P < .01, P < .001
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Table 15. Analysis of Variance on Internal Attribution
Index Scores, Bogalusa Heart Study, 1976-1977
CN = 2417)
Source d.f. S.S. F ratio
Significant Others
Parents (A) 1 1.38260144 1.13
Siblings (B) 1 0.13426733 0.11
Peers (C) 1 26.93815275 22.09***
Smoking Behavior (D) 2 133.27904444 54.65***
Demographic Variables
Age (E) 2 21.19140385 8.69***
Sex (F) 1 0.16176817 0.13
Race (G) 1 22.62537411 18.55***
Interactions
(A) X (B) 1 0.57793856 0.47
(A) X (C) 1 2.34640754 1.92
(A) X (D) 2 1.52608808 0.63
(A) X (E) 2 1.24287356 0.51
(A) X (F) 1 0.39266277 0.32
(A) X (G) 1 1.79643457 1.47
(B) X (C) 1 0.17983834 0.15
(B) X (D) 2 9.09865820 3.73*
(B) X (E) 2 12.10292464 4.96**
(B) X (F) 1 3.02363654 2.48
(B) X (G) 1 3.06583733 2.51
(C) X (D) 2 2.44199648 1.00
(C) X (E) 2 0.87174673 0.36
(C) X (F) 1 1.06674278 0.87
(C) X (G) 1 0.49032268 0.40
(D) X (E) 4 15.33000985 3.14**
(D) X (F) 2 6.67709416 2.74
(D) X (G) 2 10.41053757 4.27**
(E) X (F) 2 4.30174672 1.76
(E) X (G) 2 6.97578819 2.86
(F) X (G) 1 2.56891611 2.11
* * * * * *P < .05, P < .01, P < .001
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had higher mean scores on "internal attributions to smokers" 
than those whose peers do not smoke (Table C). These at­
tributions were generally positive toward smoking. Biddle 
et al. (1980) discuss the importance of peers' behavior as 
a modeling influence for one's own behavior. The findings 
here support the belief that peer behavior also has an 
important influence on belief formation. At least they 
are more likely to view others as smoking for positive 
reasons, if their peers smoke. Interaction effects 
between race and smoking by peers are shown in Table E. 
Non-smoking peers had greater influence on whites than 
blacks. Black-white differences in importance of peers 
will be covered later in the discussion of the discriminant 
analyses.
The smoking behavior of the subjects was significantly 
related to the scores of all three belief indexes. As in 
the case of the "health beliefs" index, the significant 
differences in scores came between the current smokers and 
the other two smoking groups. The never smokers scored 
highest on "external attributions to smokers" and the 
current smokers scored highest on "pleasures of smoking" 
and "internal attributions to smokers". Current smokers 
agreed with more positive statements about smoking, while 
the non-smokers were much more likely to choose negative 
statements.
93
In terms of internal/external attributions, non- 
smokers had higher mean scores on external attributions, 
while smokers had higher mean scores on internal attribu­
tions to smokers. This indicates that non-smokers viewed 
smoking behavior more as a socially-related phenomenon, 
while smokers saw the behavior as something more unique or 
personal to the individual. The differences between 
smokers and non-smokers in this case may be confounded by 
the positive/negative aspects of the different belief 
statements. The finding in the present study that smokers 
were much more likely to agree with statements about the 
pleasures of cigarette smoking than non-smokers was con­
sistent with Eiser et al.'s (1977, 1978a, 1978b) findings 
in their study of attributions and cigarette smoking. 
Perhaps for the present study Bern's (1967) self-attribution 
theory offers a better explanation of the results. Bern's 
theory states that attributions, at least in part, are 
made in light of the observer behavior. In other words, 
a current smoker would say, "I smoke, therefore I must 
like it". By the same reasoning, a subject who does not 
smoke is more likely to make negative attributions.
The interaction between smoking behavior of subjects 
and smoking behavior of their siblings was significant. 
Current smokers with siblings who do not smoke had the 
highest mean scores on "internal attributions to smokers" 
(Table J). Although this finding at first appears
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inconsistent, it is believed that the behavior of the 
subject (current smoker) outweighed the behavior of the 
"significant other", in this case the sibling who does not 
smoke. Another possibility is that smokers may feel that 
they have to rationalize their behavior to a greater extent 
if their siblings do not smoke.
Age group as a main effect had significant results on 
all three belief indexes. Eight to ten year olds had 
higher mean scores on all three belief indexes than either 
of the other two age groups. One possible explanation of 
this occurrence could be the phenomenon observed in such 
developmental studies in attribution as Harris (1977).
First and third grade students in his study showed more 
undifferentiated attributions across different situations 
than did the older students. Perhaps the younger students 
in this study (8-10 year olds) had more difficulty dis­
criminating between types of attribution. Their cognitive 
development may not have reached a level of being able to 
deal with these subtle differences. The smoking behavior 
and age group of subjects also produced a significant 
interaction effect. Current smokers consistently scored 
higher on positive aspects of smoking than non-smokers, 
but only the 14-17 year old smokers scored significantly 
higher. This finding appears consistent with the study 
done by Snodgrass (1976) which found greater trait 
inference or internal attribution with increasing age.
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Non-current smokers in general had higher mean scores on 
negative external attributions with 11-13 year olds having 
the highest mean scores. Since the importance of rules 
has been illustrated for this age group (Piaget, 1932), it 
may be that the 11-13 year olds view smokers as rule 
breakers and therefore deserving of more negative labels 
such as "show-off".
The interaction effects of age by smoking behavior 
of siblings is presented in Table K. The 8-10 year olds 
with siblings who smoke had the highest mean scores on 
negative external attributions. Since only 4% of the 8-10 
year olds report being current smokers, those with siblings 
who smoke may find their siblings' behavior as discrepant 
with the norm and therefore view it in a negative light.
The high mean scores on positive internal attributions by 
11-13 year olds with siblings who do not smoke is puzzling. 
Neither age nor behavior of siblings appears to account for 
this interaction result.
Finally, race as a main effect and interaction effects 
will be discussed. Blacks scored significantly higher on 
"pleasures of smoking" and "internal attributions to 
smokers" than did whites (Table H). This trend seemed to 
indicate a preference by blacks for more positive, personal 
reasons for smoking than by whites. This pattern also 
showed up in interactions of race of subject by age group 
(Table I). The white subjects at each age level generally
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showed more extreme answers. The 11-13 year old whites and 
white subjects whose peers do not smoke scored higher on 
"external attributions to smokers" than blacks. Regardless 
of siblings' smoking behavior (Table L), whites as a group 
were significantly higher in mean scores on negative ex­
ternal attributions than blacks. Blacks were higher, but 
not significantly so, on pleasures and positive internal 
attributions regardless of siblings' behavior.
In summary, current smokers were more likely to agree 
with positive, internal attributions about cigarette 
smoking, while 8-10 year olds were less likely to be 
differentiating in terms of attributions, and blacks were 
more neutral toward cigarette smoking than were whites.
Analysis of Behavior
The stepwise multiple discriminant analysis technique 
was used to analyze the smoking behavioral categories of 
the subjects. Predictor variables included the smoking 
behavior of "significant others" and the four belief 
indexes for a total of seven variables. A discriminant 
analysis was performed for each age, race, and sex group 
in the population for a total of twelve analyses. Three 
of the age/race/sex groups had cell sizes of five or less 
due to the small number of current smokers in the 8-10 year 
old groups. Caution should be taken in the interpretation 
of and generalization from those analyses. Pertinent data
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from the twelve analyses can be found in Tables 16 through 
27. A brief description of the type of data found in the 
tables will be presented here before describing the actual 
results.
The stepwise discriminant analysis procedure began by 
selecting the variable which best discriminated those 
subjects who were current smokers from those who were non- 
current or never smokers. The best discriminating variable 
was the one which did the most to minimize Wilk's Lambda. 
The second variable was selected based on its ability to 
improve discrimination in combination with the first 
variable. The third and subsequent variables were then 
chosen based on their ability to contribute to the dis­
crimination of the first two variables combined. The 
function coefficients represent the relative contributions 
of the variables to the two functions. The results are 
grouped according to age, sex, and race differences and the 
amount of variance explained.
Age Differences
If one compares the discriminant function coefficients 
for each analysis, a pattern emerges for age groups. The 
8-10 year olds appear to be most heavily influenced by the 
smoking behavior of "significant others"; the 11-13 year 
olds appear to be influenced by a combination of beliefs 
and smoking behavior of "significant others", while beliefs, 
specifically those about the pleasures of smoking, are the
Table 16. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficient 
Function 1 Function 2
1 Peers 14.68 .873 .000 66.2 40.9
2 Pleasures 11.73 .802 .000 53.7 -64.8
3 Health 10.30 .750 .000 -45.3 37.6
4 Siblings 9.00 .717 .000 36.3 28.1
5 Internal 7.50 .707 .000 -17.1 -40.1
6 Parents 6.45 .699 .000 18.3 24.5
Eigenvalues for Functions
(Amount of variance explained by model) 0.344 0.065
% Total explained variance represented by each function 84.2% 15.8%
Table 17. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficient 
Function 1 Function 2
1 Peers 20.3 .860 .000 47.2 49.5
2 External 15.3 .792 .000 -25.4 84.8
3 Pleasures 14.1 .728 .000 41.3 -28.0
4 Siblings 12.7 .686 .000 42.7 -16.5
5 Parents 11.4 .657 .000 36.4 17.0
6 Internal 10.1 .642 .000 30.0 0.4
7 Health 9.0 .631 .000 07.5 -41.3
Eigenvalues for Functions
(Amount of variance explained by model) 0.416 0.118
% Total explained variance represented by each function 79.9% 22.1%
Table 18. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficient 
Function 1 Function 2
1 Pleasures 38.7 .810 .000 50.3 -36.5
2 External 30.2 .714 .000 -46.5 06.4
3 Siblings 23.2 .681 .000 21,2 89.1
4 Parents 18.3 .667 .000 22.8 00.3
5 Peers 15.4 .654 .000 23.8 24.0
6 Health 13.0 .650 .000 -16.6 -09.8
7 Internal 11.3 .645 .000 14.5 -23.5
Eigenvalues for Functions
(Amount of variance explained by model) 0.501 0.033
% Total explained variance represented by each function 93.8% 06.2% 100
Table 19. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficients 
Function 1 Function 2
1 Peers 8.85 .925 .000 89.2 -46.6
2 Siblings 4.96 .915 .000 36.6 93.7
Eigenvalues for Functions
(Amount of variance explained by model) 0.093 0.00
% Total explained variance represented by each function 99.9% 0.01%
Table 20. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficients 
Function 1 Function 2
1 Pleasures 24.2 .822 .000 56.7 -50.0
2 Siblings 20.0 .719 .000 38.4 28.6
3 Peers 17.0 .662 .000 39.9 33.4
4 Health 14.8 .621 .000 -28.3 42.9
5 Parents 13.3 .589 .000 30.1 52.8
6 External 11.4 .580 .000 -21.2 -03.6
Eigenvalues for Functions
(Amount of variance explained by model) 0.609 0.071
% Total explained variance represented by each function 89.6% 10.4% 102
Table 21. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficients 
Function 1 Function 2
1 Pleasures 52.5 .742 .000 60.3 -43.0
2 External 38.4 .635 .000 -38.2 15.0
3 Siblings 29.1 .601 .000 30.6 36.2
4 Internal 24.0 .574 .000 30.9 57.7
5 Peers 20.1 .560 .000 21.0 41.8
6 Health 17.1 .553 .000 -06.6 57.7
Eigenvalues for Functions
(Amount of variance explained by model) 0.745 0.036
% Total explained variance represented by each function 95.4% 04.6%
Table 22. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficients 
Function 1 Function 2
1 Parents 2.74 .940 .071 73.7 05.3
2 Health 2.39 .895 .053 -48.1 74.2
3 Peers 2.22 .857 .044 55.3 53.6
Eigenvalues for Functions
(Amount of variance explained by model) 0.113 0.048
% Total explained variance represented by each function 70.0% 30.0%
104
Table 23. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficients 
Function 1 Function 2
1 Peers 13.22 .848 .000 79.2 12.6
2 Pleasures 8.04 .811 .000 34.3 -64.1
3 Health 6.59 .774 .000 19.2 75.1
4 Siblings 5.69 .746 .000 33.8 38.0
5 External 4.95 .727 .000 -35.2 20.1
Eigenvalues for Functions
(Amount of variance explained by model) 0.263 0.090
% Total explained variance represented by each function 74.6% 25.5%
Table 24. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficients 
Function 1 Function 2
1 Pleasures 7.40 .930 .000 57.4 -23.2
2 External 6.39 .881 .000 -54.1 40.9
3 Internal 5.61 .847 .000 41.7 29.2
4 Siblings 5.06 .820 .000 35.7 62.3
5 Parents 4.29 .810 .000 08.9 -58.1
6 Peers 3.76 .801 .000 21.8 32.6
Eigenvalues for Functions
(Amount of variance explained by model) 0.203 0.038
% Total explained variance represented by each function 84.3% 15.7%
Table 25. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking









inant Function Coefficients 
Function 1 Function 2
1 Pleasures 9.33 .849 ,000 60.8 -75.1
2 Peers 7.37 .767 .000 37.4 66.6
3 Siblings 6.53 .706 .000 60.3 35.9
Eigenvalues for Functions
(Amount of variance explained by model) 0.203 0.177
% Total explained variance represented by each function 53.4% 46.6%
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Table 26. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficients 
Function 1 Function 2
1 Siblings 7.28 .889 .001 80.8 10.3
2 External Attri­
butions 4.26 .868 .002 24.5 78.6
3 Health Beliefs 3.38 .844 .003 -4 5.2 -09.0
4 Peers 2.88 .825 .004 29.6 -59.0
Eigenvalues for Functions
(Amount of variance explained by model) 0.171 0.035
% Total explained variance represented by each function 83.0% 17.0%
Table 27. Stepwise Multiple Discriminant Analysis Results for Predicting Smoking










inant Function Coefficients 
Function 1 Function 2
1 Pleasures 28.37 .782 .000 72.0 -06.3
2 External 20.50 .691 .000 -46.7 55.8
3 Peers 16.14 .649 .000 24.8 57.6
4 Health 13.09 .628 .000 -28.1 -26.2
5 Siblings 11.22 .608 .000 13.6 57.8
6 Parents 9.61 .600 .000 13.2 -32.5
Eigenvalues for Functions
(Amount of variance explained by model) 0.527 0.091
% Total explained variance represented by each function 85.2% 14.8%
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most discriminating variables for 14-17 year olds. The 
white subjects showed a strong influence by behavior of 
peers while blacks showed a mixture of influences by 
parents, siblings and peers in the 8-10 year old age group. 
The 11-13 year olds consistently showed a combination of 
influences by behavior of "significant others" and their 
own beliefs. Across all sex and race groups, beliefs about 
the pleasures of smoking appeared to be the most dis­
criminating variables for 14-17 year olds, but other 
beliefs such as external attributions to smokers were of 
secondary importance, followed by health beliefs and 
internal attributions to smokers. The age differences 
appear to fit a developmental pattern which would indicate 
a shift from mere imitation of others' behavior at the 
younger ages to a decision-making process of establishing 
a belief system by the older students. This pattern seems 
compatible with Piaget's (19 54, 1969) cognitive development 
theory which notes that the child is more affected by what 
he/she can see during preadolescence, while a greater 
ability to deal with more abstract ideas begins to occur 
by the time the individual reaches adolescence.
"The eruption of this new kind of thinking, in 
the form of general ideas and abstract con­
structions, is actually much less sudden than 
it would seem. It develops in relatively con­
tinuous fashion from the concrete thinking of 
middle childhood. The turning point occurs at 
about the age of twelve, after which there is 
rapid progress in the direction of free
Ill
reflection no longer directly attached to 
external reality" (Piaget, 1967:61).
Sex Differences
While males show the strongest influence by behavior 
of "significant others" in both the 8-10 and 11-13 year 
old age groups, white females show a distinct shift from 
major influence by peers to that of beliefs in these same 
age groups. Black females show a rather mixed pattern of 
influences between beliefs about the pleasures of smoking 
or health beliefs and the behavior of siblings. Never­
theless, females as a group appear to be influenced earlier 
by beliefs than do males in this study. Kohlberg (1964) , 
Komarovsky (1950) , and others indicate that females are 
expected to be more other-oriented in society than males. 
Based on their findings, one might expect females to be 
influenced more by "significant others" than by their own 
beliefs. Results here do not appear to support that 
finding. On the other hand, girls have been found to 
mature physically earlier than boys; taking Piaget's (1969) 
stress on the interrelationship of physical development 
and cognitive development, earlier physical development in 
females may account for the earlier importance of beliefs 
for them over the behavior of others.
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Race Differences
Peers1 behavior appeared to have greater influence on 
subjects' behavior in whites than blacks. Blacks demon­
strated a greater variety of influences by "significant 
others": the smoking behavior of parents and peers being 
the most dominant in black males and that of siblings in 
black females. Black males were the only group which 
showed a shift in influence by age from parents' behavior 
in the 8-10 year olds to peers' behavior in the 11-13 year 
olds. This finding supports studies such as Barker and 
Wright (1955) which indicate a shift in influence from 
family to peers by adolescence. Perhaps the white subjects 
had already made most of the transition from influence by 
family to influence by peers by the time they had reached 
8-10 years old. Further study of this influence difference 
in younger students is not possible here since eight was 
the minimum age for this survey. Black females showed 
strong influences by siblings, but not by peers. Overall, 
blacks appeared to be more family-oriented than whites in 
terms of discriminating effects of behavior of others.
Eigenvalues
The eigenvalues for the discriminant functions in 
each age/sex/race group analysis are included in Tables
13-24. The sum of the eigenvalues "is a measure of the 
total variance existing in the discriminating variables 
(Klecka, 1975:442). The amount of variance explained by
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the functions in the discriminant analyses ranges from 
9.3% in the 8-10 year old white females to 78.1% in the
14-17 year old white females. In general, the amount of 
variance explained by the functions is greater in the 
oldest age group with the exception of black males.
Summary
In Table 28, a listing of the three most discriminating 
variables are given for each age/sex/race group with the 
exception of 8-10 year old white females who had only two. 
The variable is ranked "one" if it has the most discriminat­
ing power and so forth. As in the case of the discriminant 
functions, the predictor variables cluster in some very 
distinct patterns when all twelve groups are compared. 
"Significant others" showed a decreasing amount of im­
portance as age increased. Peers' smoking behavior was a 
powerful indicator of group differences in the 8-10 year 
old group and was still important to males in the 11-13 
year old group. Siblings' behavior appeared to be more 
important to females, especially the 11-13 year olds.
Parents' smoking behavior appear to carry little weight 
with any group except the 8-10 year old black males.
Beliefs, in general, appeared to increase in importance 
with increased age. The "pleasures of smoking" index 
seemed to be the most discriminating variable among the 
smoking groups, while the "internal attributions to
Table 28. Relative Ranks of Independent Variables in the Stepwise Discriminant
Analysis for Each Age by Sex by Race Group, Bogalusa Heart Study, 1976-1977
Significant Others Belief Indexes
1 2 3 4
Peers Sibs Parents Health Pleasure External Internal
Age 8-10
White Males 1 3 2
White Females 1 2
Black Males 3 1 2
Black Females 2 3 1
Age 11-13
White Males 1 3 2
White Females 3 2 1
Black Males 1 3 2
Black Females 1 3 2
Age 14-17
White Males 3 1 2
White Females 3 1 2
Black Males 1 2 3
Black Females 3 1 2
t—1
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smokers" index seemed to be the least. The "external 
attributions to smokers" index ranked second in amount of 
predictive power. Although the "health beliefs" index 
carried some weight with the 8-13 year olds, it appeared 
to have little predictive power in the oldest students.
This result is quite consistent with the finding that 
negative health beliefs are held by smokers and non-smokers 




Cigarette smoking has been linked with cancer,
Coronary Artery Disease, and other serious chronic dis­
eases (U.S. Public Health Service, 1979). The hazards of 
smoking are of concern not only for the smoker, but for 
those in his/her environment as well. Despite massive 
public and educational campaigns against smoking, large 
numbers of children and adolescents begin or continue 
smoking each year. Since research shows that the cigarette 
smoking habit is a difficult one to break (U.S. Public 
Health Service, 1979), effective prevention programs are 
needed in order to reduce the number of those who take up 
the habit in the first place.
The behavior of "significant others" has been shown 
in previous smoking studies to be an important factor in 
the smoking behavior of the subjects themselves. Palmer 
(1970) considers parental smoking behavior to be one of 
the best predictors of smoking in children and adolescents. 
Horn (1960) and the Institutes of Health Studies (1976) 
stress the important influence of both parents and 
siblings. Other studies such as Levitt and Edwards (1970) 
advocate peers' smoking behavior as a more important 




Other influences that have been explored in the 
smoking literature include mass media, education programs, 
individual characteristics, and socioeconomic status. 
According to Fishbein (1977:37) there seems to be a con­
sensus among economists that "advertising does influence 
cigarette consumption". Although Thompson (1978) presents 
a gloomy picture for the success of school smoking programs 
in general, some recently developed programs, such as 
Evans et al. (1978), appear to be making progress. Smoking 
research on individual characteristics would appear to in­
dicate that personality is more related to how much a person 
smokes than to identifying who will begin (Clausen, 1968; 
Tomkins, 1966). Finally, socioeconomic status has been 
related to smoking behavior. In general, studies have 
found a higher incidence of smoking in the lower social 
classes (e.g., McKennell, 1969; Borland et al., 1975). 
Differences in smoking behavior by age, sex, and race 
characteristics seem to warrant further investigation 
(U.S. Public Health Service, 1979). The smoking behavior 
of "significant others" and the demographic variables of 
age, sex, and race were chosen for further investigation 
in this study.
Attribution theory (Heider, 1958; Jones and Davis,
1965; Jones and Nisbett, 1972; Bern, 1967) has been 
modified from its usual experimental setting to serve as a
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theoretical model for a survey of cigarette smoking behavior. 
The smoking behavior of "significant others" is analyzed 
as an important information source in the process of belief 
formation. The inferential process of attributing causes 
for cigarette smoking is seen as an intermediary link 
between the observation of others1 smoking behavior and 
the behavior of the individual. However, the link between 
the mental processes and the actual behavior appears to 
be a two-way proposition, with each influencing changes in 
the other.
Descriptive and inferential statistics were used to 
analyze the data. Frequencies and percentages of students1 
own smoking behavior and of students by the smoking behavior 
of "significant others" were done. Twenty-seven belief 
statements from the questionnaire were subjected to princi­
pal component factor analysis with varimax rotation. Four 
factors were retained for further analysis. Summated 
rating scores were then developed by adding the scores of 
each statement within a given factor. Belief index 
scores were analyzed by an analysis of variance technique 
(GLM procedure) using behavior of "significant others", 
age, race, sex, and smoking behavioral groups of the 
subjects as independent variables. The smoking behavioral 
categories were analyzed by a stepwise discriminant 
analysis procedure using the behavior of "significant 
others" and the belief index scores as predictor variables.
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Separate analyses were done for each age by sex by race 
combination for a total of twelve analyses.
The purpose of the remainder of this chapter is to: 
present a summary of the empirical findings, discuss the 
limitations of the present study, and discuss the theoreti­
cal implications of the findings and suggestions for 
further research.
Summary of the Empirical Findings
Fifty-two percent of all students in this study in­
dicated that they had at least tried cigarette smoking, 
although only 16% were current smokers. More males than 
females had tried cigarette smoking, but the percentage of 
current smokers was very close, 17% for males and 15% for 
females. A higher percentage of whites were current 
smokers than blacks. The percentage of never smokers 
dropped from 76% at ages 8-10 to 27% at ages 14-17 years.
Students most often reported cigarette smoking by 
peers, then by parents, and finally by siblings. More 
males reported having peers who smoke than females. A 
higher percentage of blacks reported having siblings who 
smoke than whites. The number of peers smoking in the 
subjects' environment increased rapidly with age.
In the analysis of the belief index scores, it was 
found that, in general, non-smokers, whites, and 11-13 
year olds were more likely to agree with the negative
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health belief statements than were others. Current smokers 
were more likely to agree with positive, internal attribu­
tions about cigarette smoking. The 8-10 year olds were 
less differentiating in terms of attribution, showing the 
highest mean scores on all three inferential belief indexes. 
Blacks showed a trend toward more neutral views about 
cigarette smoking than whites.
In the analysis of the students' smoking behavior, 
it was found that the behavior of "significant others" 
showed a decrease in importance as a predictor variable as 
age increased. Peers' smoking behavior was the most power­
ful indicator of group differences in the 8-10 year olds 
and was still very important to males among the 11-13 year 
olds. Siblings' behavior appeared to be more important 
to females than males. Parents' smoking behavior appeared 
to carry little weight with any group except the 8-10 year 
old black males.
Beliefs, in general, appeared to increase in importance 
with increased age. The "pleasure of smoking" index seemed 
to be the most discriminating variable among the smoking 
groups, while the "internal attributions to smokers" 
index seemed to be the least. The "external attributions 
to smokers" index ranked second in amount of predictive 
power in the oldest students.
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Limitations of the Study
Limitations related to the following topics are 
discussed in this section: secondary analysis, sample
size, type of population, and subject matter.
The use of secondary analysis necessarily created 
some limitations by virtue of its nature: the question­
naire was not designed with the present theoretical ap­
proach in mind. Some aspects of the present theoretical 
approach could not be tested. Also, at times, the format 
of the questions had to be forced into categories somewhat 
different from the original design. Despite these prob­
lems, availability of data from such a large, well-designed 
project was seen as a major opportunity to conduct further 
research on cigarette smoking using a different theoretical 
approach.
Although the total sample for the study was rather 
large (3014 students), some of the analyses contained very 
small cell sizes (less than five in some of the discrimin­
ant analyses). This difficulty, for the most part, could 
have been overcome by eliminating the 8-10 year olds from 
the analyses. However, since 24% of this age group re­
ported having at least tried cigarettes, the information 
they provided was believed to be important for purposes 
of designing prevention programs.
The type of population studied also created some 
limitations for the study. Any time a questionnaire is
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administered, inability on the part of the respondent to 
follow the directions or read the questions may be a 
problem, especially when the respondents are children. 
Attempts to ease these problems, such as tape-recorded 
instructions and monitors during administration, may not 
have been completely successful in eliminating this diffi­
culty.
The results of cigarette smoking studies on children 
and adolescents in the past have been questioned due to 
lack of external validation of the behavior. How do the 
researchers know that the respondents are telling the truth? 
This study and others such as Evans et al. (1977) have 
included additional information about the respondents' 
behavior. In this case, a test for plasma thiocyanate was 
used. Further refinement of this test for smoking will be 
necessary before a great deal of confidence can be put in 
the marginal results.
Implications and Suggestions for Future Research
The following topics will be discussed in this section; 
attention to physical development data, longitudinal 
study, revising of the questionnaire, and more individualized 
prevention programs.
Based on Piaget's observations (1969) that cognitive 
development is closely associated with physical develop­
ment, it may be appropriate for future consideration to
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analyze the data available on physical maturation.
Physical maturation level may provide additional informa­
tion on age differences that age at last birthday does 
not supply. In any case, "maturation level" groups may be 
more meaningful than age groups to study developmental 
differences.
A longitudinal study is both appropriate and readily 
possible with an on-going research project such as the 
Bogalusa Heart Study. Being able to follow up on the 
students at five year intervals would be very helpful in 
studying the changes in behavior and beliefs which will 
certainly occur over time. A longitudinal study would 
also provide information on whether the variables found to 
be important in this study would hold their importance 
over time.
Revision of some questions in the survey may be help­
ful in future research. Questions which ask the subject
directly why he/she smokes and who the individual sees as 
being the most important influence on his/her behavior 
should be included.
Based on the findings of this study, there appears to
be a definite need to include younger students, at least
as young as 10-11 years old, in the smoking prevention 
programs. Keeping in mind the developmental differences, 
as well as race and sex differences, a multiple approach 
design is needed in the smoking prevention programs.
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Having just one approach for the whole target population 
may be one of the reasons that smoking prevention programs 
in the past have met with limited success. Since it was 
found that "significant others", especially peers, were 
the best predictors of smoking behavior in the younger 
students, while beliefs were the best predictors in the 
older ones, it is suggested that this information be in­
corporated into a prevention program.
The finding that health beliefs are poor predictors 
of smoking behavior is an important consideration. Al­
though health information should be included in a preven­
tion program, more emphasis should be placed on immediate 
hazards of smoking than has been done in the past. The 
11-13 year olds appear to be the most receptive to negative 
health belief statements.
Sex differences which should be addressed in a pre­
vention program include varying importance of "significant 
others" and age-related differences in importance of 
beliefs. Siblings1 behavior appeared to be more salient 
to females' smoking behavior than males' and should be 
taken into consideration. Also, beliefs became important 
as predictor variables earlier for females than males. 
Finally, race differences should be noted.
Family smoking behavior appeared to be a more important 
predictor of smoking behavior for blacks at the younger 
ages, while peers' behavior was the best predictor for
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whites. Blacks also appeared to be more neutral about 
cigarette smoking than whites, when smoking behavior was 
controlled, i.e., black non-smokers were less negative 
toward smoking while black smokers were less positive about 
cigarette smoking than whites. For prevention program 
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SCIENTISTS NEED YOUR HELP. THEY WANT TO FIND OUT 
WHY SOME PEOPLE HAVE PROBLEMS WITH THEIR HEART. ONLY YOU, 
AND YOUR CLASSMATES, CAN HELP THEM. IT IS VERY IMPORTANT 
THAT YOU ANSWER THE FOLLOWING QUESTIONS TRUTHFULLY. ALL 
YOUR ANSWERS ARE KEPT A SECRET. YOUR PARENTS AND 
TEACHERS WILL NEVER FIND OUT WHAT YOU HAVE SAID.
AFTER YOU ARE DONE, FOLD THIS QUESTIONNAIRE AND SEAL 
IT IN THE ENCLOSED ENVELOPE. DO NOT SHOW YOUR ANSWERS TO 
ANYONE.
' HERE IS AN EXAMPLE OF A QUESTION, AND THE WAY TO MARK 
YOUR ANSWER.
EXAMPLE: How do you feel today?
[1] Fair [2] Good [3] Very Good




1. WHICH BEST SHOWS HOW YOU ADD SALT TO YOUR FOOD AT THE 
TABLE?
[1] Never [2] Sometimes [3] Usually [4] Always
2. WHEN YOU ADD THE SALT, DO YOU:
[1] I don't add any salt [3] Taste the food first
[2] Salt first before tasting
3. HOW MANY BROTHERS DO YOU HAVE? _____
4. HOW MANY SISTERS DO YOU HAVE? _____
5. HOW MANY OF YOUR BROTHERS AND SISTERS ARE OLDER 
THAN YOU? _____
6. CHECK ALL NUMBERS YOU THINK ARE TRUE: (CHOOSE AS MANY 
REASONS AS YOU WANT.)
[1] Cigarette smoking is harmful only if a person 
inhales
[2] Smoking cigarettes causes heart disease
[3] Kids who don't smoke get better grades than kids 
who smoke
[4] Smoking does more harm than good
[5] Smoking should be allowed inside public places
[6] My parents don't want me to smoke cigarettes
[7] Smoking cigarettes helps people when they feel 
nervous and embarrassed
[8] Kids should be discouraged from smoking
[9] Smoking is a nuisance
[0] People can die from smoking
7. CHECK ONE ANSWER YOU THINK IS RIGHT:
[1] None of my friends smoke cigarettes
[2] Some of my friends smoke cigarettes
[3] Most of my friends smoke cigarettes
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8. WHY DO YOU THINK PEOPLE OF YOUR AGE SMOKE? (CHOOSE AS 
MANY REASONS AS YOU WANT.)
[1] They smoke to show off
[2] They think it is relaxing
[3] They are curious
[4] They want to look big
[5] To be grown up
[6] Because their friends smoke
[7] They like it
9. HOW MANY PEOPLE IN YOUR HOUSE SMOKE CIGARETTES? (READ 
ALL AND CHECK ONE ANSWER.)
[1] No one in my house smokes
[2] 1 person smokes
[3] 2 people smoke
[4] 3 people smoke
[5] 4 or more people smoke
[6] I don't know
10. HOW OLD WERE YOU WHEN YOU SMOKED YOUR FIRST CIGARETTE?
[1] I was   years old when I smoked my first
cigarette
[2] I have NEVER tried smoking cigarettes
11. HOW OLD WERE YOU WHEN YOU BEGAN TO SMOKE CIGARETTES
REGULARLY?
[1] I was   years old when I began to smoke
regularly
[2] I have NEVER smoked cigarettes regularly
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12. HOW DID YOU GET YOUR FIRST CIGARETTE? (READ ALL AND 
CHECK ONE ANSWER.)
[1] I picked up a butt
[2] I bought it myself
[3] I took it
[4] It was given to me
[5] I have NEVER smoked
[6] Other____________
13. WHICH OF THE FOLLOWING IS TRUE FOR YOU? (READ ALL AND 
CHECK ONE ANSWER.)
[1] I smoke at least one cigarette a week
[2] I smoke less than one cigarette a week
[3] I used to smoke at least one cigarette a week, but
I don't smoke now
[4] I have tried cigarettes a few times, but I do not
smoke now. If you picked this answer, how many
cigarettes did you try? ________
[5] I have NEVER smoked cigarettes
14. I USE ONE OR MORE OF THE FOLLOWING: (CHECK AS MANY
ANSWERS AS YOU WANT):
[1] Chew tobacco
[2] Smoke cigars
[3] Smoke a pipe
[4] Use snuff
[5] None of these
15. DO YOUR PARENTS SMOKE CIGARETTES: (READ ALL AND
CHECK ONE ANSWER.)
[1] My parents used to smoke, but do not smoke now
[2] I don't know if my parents smoke
147
[3] Neither of my parents smokes
[4] Both of my parents smoke
[5] Only my father smokes
[6] Only my mother smokes
[7] Other (please explain)
16. WITH WHOM DID YOU SMOKE YOUR FIRST CIGARETTE? (READ 
ALL AND CHECK ONE ANSWER.)
[1] I was alone when I tried my first cigarette
[2] With someone in my family. Who?__________
[3] In a group with kids about my age
[4] In a group with younger kids
[5] In a group with older kids
[6] I NEVER smoked
17. DO ANY OF YOUR SISTERS SMOKE CIGARETTES?
[1] No [3] I don't know
[2] Yes [4] I don't have a sister
18. DO ANY OF YOUR BROTHERS SMOKE CIGARETTES?
[1] No [3] I don't know
[2] Yes [4] I don't have a brother
19. CHECK ALL NUMBERS YOU THINK ARE TRUE: (CHOOSE AS MANY
REASONS AS YOU WANT.)
[1] Smoking makes smokers irritable
[2] Parents should not be angry if their children smoke
[3] My friends like me because I smoke
[4] It's nice to smoke alone
[5] Smoking causes cancer
[6] Smoking cigarettes makes you feel grown up
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[7] It is nice to smoke cigarettes with friends
[8] Smoking cigarettes is a waste of money
[9] Smoking cigarettes is enjoyable
[0] People who smoke cigarettes seem to be more at 
ease





SYNONYMS FOR HEALTH INFORMATION QUESTIONNAIRE 
B - (Green - Yellow)
Introduction:
complete— fill out
information— knowledge, so that we will know
questionnaire— a study, investigation, it will ask
you things
participation— taking part in
cooperation— helping us
important— essential, necessary, above all
truthfully— honestly, the way it really is
seal it in the enclosed envelope— put it in the
envelope and glue 
the flap down
example— sample, illustration
assistant— helper, the person with the tape recorder 
correct manner— the right way 
problem— trouble 
Question #1
usually— most of the time 
never— not ever, not even once 
Question #3
the number of brothers ever born. This also includes 








don't want me to— wish I didn't
nervous— trembling, shaking, restless, figety, alarmed
embarrassed— distressed, upset, blushing
discouraged— warned not to, scared away from, 
threatened about
nuisance— a lot of trouble, irritating, tiresome, 
disagreeable
harm— hurt, injury
allowed— permitted, they should let you
in public places— in the open, in places where
everyone goes
cigarette— smoke, fag
harmful— will hurt you, will injure you 
inhales— breathes in smoke into the lungs 
causes heart disease— makes you have a sick heart 
Question #7
most— many, more than a few 
some— a few, a couple 





of your age— the same age as you are
relaxing— restful/ taking time to take a breath
curious— want to know how it is, interested in finding out about it
grown up— adult, older
Question #9
people in your house— people who live at your house 
Question #11
regularly— as a habit, constantly, steadily, on a 
routine
Question #12
bought it— paid money for it at the store, paid money 
in a machine for it
butt— the part of the cigarette that people don't 
smoke
Question #13
used to smoke— smoked a while ago, smoked before 
never— not even one time 
Question #14
choose— pick
cigar— black or dark brown cigarette 
chew tobacco— chew a "plug"
use snuff— sniff tobacco powder into your nose 
Question #15
parents— mother and father 
explain— tell us why
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Question #16
older kids— kids older than you are 
younger kids— kids younger than you are 
alone— by yourself, no one else was there 
Question #19
choose— pick
irritable— bad-tempered, touchy, cross, moody, in a 
bad mood
angry— sore, mad, cross, excited
nice— pleasant, agreeable, fun
causes cancer— makes you get a bad disease called
cancer
waste of money— uses up money too fast, poor use of
money, "throwing money away"
enj oyable— fun
alone— by yourself, no one else is there 
grown-up— adult, older 
at ease— comfortable, relaxed 
Question #20
brand— the name on the box 
Conclusion
confidential— secret, private, only you will know 




PROTOCOL FOR ADMINISTERING 
THE HEALTH INFORMATION QUESTIONNAIRE
Activities of Office of Planning and Analysis
Original Questionnaire
1. The sample for receiving the Health Information 
Questionnaire consists of all children in grades 3-12 
who also appear on the Blind Duplicate Candidates 
Table for each day of screening.
2. A child in the sample receives the Questionnaire
(A or B) which corresponds to his blood pressure team 
assignment. The child's school grade and sex 
determine the color of the Questionnaire to be used.
All boys, regardless of grade, and girls in grades 
3 to 6 use Form A-Blue or Form B-Green; girls in 
grades 7-12 use Form A-Gold or Form B-Yellow.
Replicate Questionnaire
1. Only those children receiving the original Questionnaire 
are eligible to receive the replicate Questionnaire.
2. If a child received Questionnaire A-Blue originally, 
he receives Questionnaire B-Green and vice-versa.
3. If a child received Questionnaire A-Gold originally, 
he receives Questionnaire B-Yellow and vice-versa.
Coding
1. A staff member of Office of Planning and Analysis
removes each questionnaire from the envelope and
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enters on the form the code number corresponding to 
the cigarette brand named by the child.
Activities of the Field Staff
1. Use the following equipment:
a. Screening Lists containing the blood pressure team 
assignment for each child. A child receives the 
questionnaire (A or B) which corresponds to his 
blood pressure team assignment.
b. The appropriate Health Information Questionnaire 
with each child's label attached.
c. Four battery operated tape recorders, extra 
batteries, tapes for A-Blue, A-Gold, B-Green and 
B-Yellow questionnaires.
d. A set of Questionnaires for each examiner (A-Blue, 
A-Gold, B-Green, B-Yellow), synonyms for Health 
Information Questionnaire (A-Blue:Gold and B- 
Green-Yellow).
e. A confidential booth, pencil, and plain white 
business envelope for each child. Have spare 
pencils available.
f. One confidential box for each examiner.
2. Employ at least four examiners to administer the 
Health Information Questionnaire to a group of 
children.
3. The examiner adheres to the following procedures in 
administering the Questionnaire:
The purpose of this questionnaire is to collect 
important information so that we can find out 
more about heart disease. It is vital that the 
examiner establishes trust, a favorable atmosphere, 
makes the child feel important, and develops a 
consistent approach to all individuals. The 
following are some suggestions for insuring the 
best results.
1) Establish a rapport with the child by 
talking about any neutral subject such 
as the weather, sports, or t.v. shows.
Be relaxed and friendly.
2) If a child does not understand a word 
in the questionnaire you may clarify 
with a synonym by using the SYNONYMS FOR 
HEALTH INFORMATION QUESTIONNAIRE 
corresponding to the color-coded form 
the child is using. Do not offer new
information. Example: the child does
not understand the word "angry" you may 
suggest "mad."
Give each child the Health Information Question­
naire prepared for him in step 1. b.
The examinee sits in a quiet area behind a con­
fidential booth which contains a pencil and a 
plain white business envelope.
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d. The examiner gives the form to the child by 
calling out his name and checking the label on 
the form with the label the child is wearing.
e. The examiner says something to the children to 
put them at ease such as, "Isn’t it nice 
Christmas vacation is so close?" In a gentle 
manner the examiner mentions the following points 
about the questionnaire to the children:
1) The Health Information Questionnaire 
is confidential; no one will know what 
the children say. Every response is 
kept a secret.
2) Their participation is very important.
3) It is very important that they answer 
each question truthfully and honestly.
4) The Health Information Questionnaire is 
read to them on the tape recorder. If 
they have any questions, they should 
raise their hand and an assistant will 
stop the recorder and answer each 
question.
f. The examiner then begins the tape, reading along 
with his own copy of the Health Information 
Questionnaire as well as a copy of Synonyms for 
the Health Information Questionnaire. The 
examiner stops the tape after the example
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question: "Here is an example of a question, and
the way to mark your answer."
Example: How do you feel today?
(1) Fair (2) Good (3) Very good
The examiner checks each child to see if he is
putting an "X" in a box.
g. After checking to see that each child is marking 
one of the boxes, the examiner begins the tape 
again. If during the course of the tape sequence 
the child has a question about an item in the 
Health Information Questionnaire, the examiner 
stops the recorder and answers the question. 
Questions usually concern the meanings of words or 
clarification of a question, such as, "I have a 
brother who died, should I count him?" Refer to 
the Synonyms for the Health Information Question­
naire for the appropriate answer.
h. The A-Blue tape takes 11:10 minutes.
The B-Green tape takes 11:25 minutes.
The A-Gold tape takes 12:40 minutes.
The B-Yellow tape takes 12:55 minutes.
i. After the Health Information Questionnaire is 
completed, the child folds it and places it in 




Table A. Adjusted Means For Belief Index Scores of All
Subjects By Smoking Behavior of Their Parents,






No (917) 3.93** 0.59 2.69 1.54
Yes (1500) 3.77 0.54 2.61 1.54
** P < .01
Table B. Adjusted Means for Belief Index Scores of All
Subjects By Smoking Behavior of Their Siblings, 
Bogalusa Heart Study, 1976-1977 (N = 2417)
Belief Indexes
Siblings Smoke (N) 1 2 3 4
No (1510) 3.87* 0.55 2.62 1. 58
Yes (907) 3.83 0.58 2.68 1.51
*P < .05
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Table C. Adjusted Means For Belief Index Scores of All
Subjects By Smoking Behavior of Their Peers,






No (754) 3.79 0.46 2.62 1.40
Yes (1663) 3.91* 0.67 2.68 1.69***
* ***P < .05, P < .001
Table D. Adjusted Means for Belief Index Scores By Sex of 
Subjects and Smoking Behavior of Peers, Bogalusa 
Heart Study, 1976-1977 (N = 2417)
Belief Indexes



















Table E. Adjusted Means for Belief Index Scores by Race of
Subjects and Smoking Behavior of Peers, Bogalusa








No (484) 3.97 0.47 2.76* 1.36
Yes (1061) 4.05 0.61 2.67 1.61
Blacks
Peers Smoke 
No (270) 3.61 0.46 2.48 1.43
Yes (602) 3.76 0.72 2.68 1.76
*P < .05
Table F. Adjusted Means for Belief Index Scores 
Subjects By Their Own Smoking Behavior, 





Smoking Behavior (N) 1 2 3 4
Never (1148) 4.09*** 0.30 2.84*** 1.35
Non-Current (858) 3.99 0.40 2.81 1.41
Current (411) 3.47 1.00*** 2.30 1.86***
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Table G. Adjusted Means For Belief Index Scores of All
Subjects By Age Groups, Bogalusa Heart Study,






o <—i !00 (623) 3.63 0.75*** 2.75*** 1.60***
11-13 (749) 4.03*** 0.52 2.70 1.53
14-17 (1045) 3.89 0.43 2.49 1.49
***P < .001
Table H. Adjusted Means For Belief Index 
Subjects By Race, Bogalusa Heart 
1977 (N = 2417)




1 2 3 4
Whites (1545) 4.01*** 0.54 2.72 1.49
Blacks (872) 3.69 0.59** 2.58 1.59***
** ***P < .01, P < .001
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Table H. Adjusted Means For Belief Index Scores of All
Subjects By Race, Bogalusa Heart Study, 1976-
1977 (N = 2417)
Race (N)
Belief Indexes 
1 2 3 4
Whites (1545) 4.01*** 0.54 2.72 1.49
Blacks (872) 3.69 0.59** 2.58 1.59***
** ***P < .01, P < .001
Table I. Adjusted Means For Belief Index Scores By Age 
Group and Race of Subjects, Bogalusa Heart 
Study, 1976-1977 (N = 2417)
Age Groupsi (N)
Belief Indexes 
1 2 3 4
8-10
Whites (427) 3.92 0.72 2.79 1.62
Blacks (196) 3.34 0.77 2.71 1.58
11-13
Whites (479) 4.16* 0.48 2.89** 1.40
Blacks (270) 3.90 0.56 2.51 1.66
14-17
Whites (639) 3.96 0.41 2.47 1.44
Blacks (406) 3.81 0.44 2.51 1.54
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Table J. Adjusted Means For Belief Index Scores of
iSubjects By Their Own Smoking Behavior and That 











































Table K. Adjusted Means For Belief Index Scores By Age
Group of Subjects and Smoking Behavior of Their 
Siblings, Bogalusa Heart Study, 1976-1977 
(N = 2417)
Belief Indexes






































Table L. Adjusted 
Subjects 
Bogalusa
Means For Belief Index 
and Smoking Behavior of 
Heart Study, 1976-1977





























* P < .05
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Table M. Adjusted Means For Belief Indexes By Age Group
and Smoking Behavior of Subjects, Bogalusa Heart 
Study, 1976-1977 (N = 2417)
Belief Indexes
Subjects'




















































**P < .01 ***P < .001
Table N. Adjusted Means For 
Smoking Behavior of 
Study, 1976-1977 (N
Belief Indexes By Race and 




Smoking Behavior (N) 1 2 3 4
Never
Whites (710) 4.25 0.26 2.96 1.20
Blacks (438) 3.93 0.33 2.71 1.50
Non-Current
Whites (546) 4.17 0.32 2.92 1.32
Blacks (312) 3.80 0.47 2.71 1.50
Current
Whites (289) 3.62 1.03 2.27 1.95**
Blacks (122) 3.33 0.97 2.32 1.78
** P < .01
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